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FOREWORD 


While teaching General Psychology at such obviously 
dissimilar institutions as Raddifie College, American Uni- 
versity, Tufts College, Bentley School of Accounting, New 
York University, Central School for Phjrsical Education, and 
Columbia University, I have encountered a student attitude 
which seems clearly attributable to the present state of this 
science Students make two demands which psychology 
does not fulfil : a unified, organized subject matter, distinc- 
tively its own, and some practical knowledge about themselves, 
apphcable to the personal problems of their everyday hves 
Really, both are the same ; if sufficiently definite laws of 
human behaviour were presented to the student, he could 
apply some of them, at any rate, to himself 

Beginners m psychology, after completing the first year 
course, frequently express amazement and distrust because 
they must go to their final examinations with no unified idea 
of what psychology actually is. This, they say, is not true 
of first year courses in biology, chemistry, physiology, and the 
other sciences. In fact, much of the material taught m 
modem " objective " psychology courses, has been met 
previously m other college departments. Students mquire, 
with some apparent justification, why they should be given 
a small dose of physiology, another of biology, a third 
instalment of genetics, a fourth section of endocnnology, a 
fifth of statistics, and a sixth of psychiatry, with the whole, 
disconnected hodge-podge set down in the catalogue as a 
course in psychology. 

This throwing together of assorted fragments is undesirable, 
not only to the college student but to any worker in the field 
who takes his vocation seriously. Psychology is a branch 
of science and its field can be defined. It does not need to be 
a gathering together of left-overs from the other sciences. 
The psychologist has a right to take his job seriously, and to 
tell the world without apology what he conceives that job 
xui 
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to be. As a result of my own efforts to solve this problem, 
and to organize the field of psychology for my students, the 
plan of this book was conceived. 

In the first place, it has seemed to me that psychology, 
to be practical, must have its own, elementary units of human 
behaviour. Psychology’s units, or primary elements, should 
be discoverable in fact, according to available methods of 
experimentation, and objective, chmcal observation. They 
should not be hidden in the genes of the germplasm like 
instincts, nor should they be artefacts of another science, 
like the conditioned refl». The present volume takes its 
point of departure from a critical examination of various 
psychological, and semi-psychological attempts to classify 
fundamental, human activities ; and thereafter attempts to 
postulate elementary behaviour units which may serve 
psychology precisely as the atom, the electron, and the proton 
have serv^ chemistry. Regardless of whether th^e concepts 
are metaphysically ultimate, there are essential chemical facts 
which correspond to protons and electrons, and there are, I 
believe, essential psychological facts which correspond to 
the four, elementary types of unit response postulated in this 
book. 

In the second place, I carmot avoid the conclusion that 
consciousness is real ; and if it is, then consciousness is the 
one, important problem which psychology, and no other 
science, is called upon to solve. I beheve that attaining 
consciousness of the right sort is, broadly speaking, the chief 
purpose of all normal, human stnvmgs. If psychology could 
tea^ its students, objectively, the nature of consciousness, 
and how various sorts of consciousness are produced, it seems 
certain that this field of knowledge would become immediately 
the most humanly useful of the sciences. The present 
volume attempts to deal with consciousness m this way. 

A majority of students to whom I have taught psychology 
as outlined m this book have manifested an active interest 
in the new unification of the subject as a distinctive science, 
and also have discovered practical value m attempting to 
analyze and reconstruct their own experiences and b^viour 
according to the S 3 ^tem proposed. A few teachers of 
psychology, who have not fully informed themselves, at first 
hand, concerning the innovations which 1 have ventured to 
make, have advanced the cntidsm that my treatment of the 
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science is highly theoretical It is. So was the reorganization 
of chemistry upon the basis of the atomic theory, and the 
comparatively recent secession of neurology as a separate 
field of study, made possible by the neuronic theory. But 
the further implication of these critics that my treatment 
is based upon " theoretical " subject matter is wholly 
erroneous, and seems attributable to an inabihty or unwilling- 
ness to consider new implications from previoudy established 
facts. For example, it is heresy, at the moment, to question 
Pavlov’s concept of the conditioned reflex I do question it, 
and discard it as far as psychology is concerned But I do 
not discard the facts and experimental procedures which 
gave nse, in Pavlov’s mind, to the concept mentioned In 
my own mind, considenng these facts for psychology and 
not for ph}rsiology, new mterpretations occur, and are pre- 
sented m the present volume. A careful check-up of the 
actual material here used, will show, I believe, a more detailed 
and comprehensive adherence to experimental findmgs in 
neurology and ph5rsiology than frequently is found in the 
current type of General Psychology Many theoretical 
imphcations, however, will be found quite dissimilar to those 
of other sciences because, after aU, psychology is entitled to 
its own internal unity, and its own, distinctive point of view. 
Both are essential if psychology is to advance as other sciences 
have done 

My collaborators, C D. King and E. H. Marston, whose 
general pomts of view in the matters above discussed are 
very sinular to my own, have been working with me dunng 
the last two years m a jomt effort to assemble and simplify 
the facts and theones which we regard as most essenticd to 
psychology, and to reorganize this matenal along the lines 
suggested. The resulting treatment, as here presented, is 
not to be regarded as exhaustive, or even as satisfactorily 
complete, but only as a skeleton outhne of objective 
psychology, which carries the true imity and meaning of the 
science as we see it. 

We are mdebted especially to Elizabeth H. Marston, who 
supervised the illustrations in this book , to the several 
authors and pubhshers who kindly permitted us to reprint 
drawings, as indicated m legends beneath the figures in 
question ; and to Mrs. Elizabeth Brasdon, who prepared the 
the illustrations for press. We also acknowledge vnth sincere 
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xvi 

appreciation the assistance of Mrs Olive Byrne Richard, who 
prepared for us the research material on " Bodily Symptoms 
of Emotion,” contained m Chapter XVIII, and assisted 
generally m revising the book ; the aid of Mrs. Marjorie W. 
Huntley, who assisted in vanons phases of preparing the 
manuscript ; and the work of Miss Olga Auspetger in research 
and preparation of the manuscript. For many helpful 
sug^^estions and criticisms, I wish to thank colleagues and 
students at Tufts Collie, Columbia, and New York 
University ; and for editorial revision and valuable 
alterations in the text a grateful acknowledgment is due 
Dr H. S Hatfield, who has been kind enough to take a 
personal mterest in my work 

WILLIAM MOULTON MARSTON 

New York City, 

December 21, 1930. 
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CHAPTER I 

The Integrative Psychology of You 
Introdudory 

Human, adult psychology is the science of '* You ” Please 
distinguish " You " from " I " The older psychology, 
and the psychology of the self-styled and self-tramed 
" psychologists ” of every day hfe and of the popular lecture 
platform, is the psychology of " I." Any normal adult, 
without scientific training or mterest, may ^come a disaple 
of the “ I " school of psychology. “ I am not afraid to tell 
my employer what 1 think of him," says this type of 
" psychologist.” “ I voted the Repubhcan ticket Realise 
their candidate is the ablest man " ” I kicked my dog last 
night because he jumpied up on me " " I gave my secretary 

a raise because her work deserved it ” And so on. 

Now comes the psychologist who has been trauned in the 
scientific study of " You.” " You,” he asserts, “ have never 
told your employer what you reailly think of him You have 
been restrained by a number of influences, chief among which 
IS your necessity for keepmg your job " " You,” contmues 

the objective psychologist, " voted the Repubhcan ticket as 
a result of several difierent causes. Chiefly, perhaps, because 
your father, and your father’s father were Repubheans before 
you, and because you have formed a fixed habit of thought 
requiring such action.” ” As for your dog. you kicked him 
last night because you knew your wife was away and you 
would have to get your own dinner. Many’s the time you 
have caressed your dog warmly when he jumped upon your 
chest and licked your face with his tongue ” “ You raised 
your secretary's pay because she is a very beautiful and 
charming young woman and because she used her beauty 
skilfully to captivate you. Thfr despite the fact that she 
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made a stupid mistake in her work last week, which cost you 
a great ded of trouble and embarrassment." 

The " I,” while trying to make honest and accurate reports 
concerning his ovm behaviour and motives, really does some- 
thmg quite different. " I ” involuntarily describes his own 
conduct as being of a sort he believes his auditor will approve 
of. Or " I " IS so made that he is capable of truthfid self- 
observation only when the truth coincides with self-interest 
for one reason or another (perhaps a truth about a fault is 
needed to cure it) ; or, more rarely, when carried " out of 
himself ” by passionate submission to a person or being whom 
he has exalted above himself. Moreover, " I ” changes his 
behaviour, more or less, when he deliberately tries to watch 
himself Thus he may alter his reactions to such an extent 
that the very bit of behaviour that he especially desires to 
observe is placed outside the range of his attention, or is 
totally suppressed. When you are feeling unusually happy 
on occasion, try to observe your happiness and analyze it. 
The moment you begm to succeed, you will find your happiness 
beginning to disappear. " I ” simply cannot observe hunself, 
or any part of himself, without becoming a different *' I " from 
that which he set out to observe 

On the other hand, a psychologist trained to observe " You " 
encounters none of these difficulties. He is not prejudiced 
by hope or fear concerning the results of his observations. 
He may find you to be a much greater, more admirable person 
than he expected But he does not even pause to make 
judgment concerning your greatness, nor to admire your 
unexpected virtues. He sunply notes down the facts he has 
found out about the behaviour of one “ You," and proceeds 
to compare these facts with similar observations of the 
behaviour of subjects Smith, Jones, and Barry. This 
professional student of " You " is out to discover the laws 
and principles which make “ You " what you are, and which 
explain all your reactions naturally, in terms of cause and 
effect. " You " are not a single, isolated individual to him, 
but only one member of a more or less homogeneous species 
or genus. To the scientific psychologist, " You " is a genenc 
term for everybody outside the organism of the psychological 
observer. The one thing he insists upon is that " You " 
shall be observed and described objectively, and that " I " 
caimot possibly observe himself in that way. His interest 
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is concerned about the way “ You ” behave, and about the 
drcumstances which evidently cause you to behave in that 
way Then he tries to reproduce those same circumstances 
again, on another occasion, and to observe whether " You *’ 
act in precisely the same way " You " did the first time. If 
he finds, after a sufficient number of trials, that the same 
circumstances always cause '* You " to act in just the same 
way, then this scientific student of “ You " formulates a 
psychological law which states that " You ” are so constituted 
that " You " react thus and so when confronted with such and 
such influences. The fact that this psychologist has been 
observing " You ” in a quiet way designed not to obtrude 
itself upon your attention, has not changed your behaviour 
in the least, although it must have changed to such an extent 
that no law could have been discovered, had your " I ” tned 
to observe its own actions. 

Psychological Law 

Let ns suppose now that our psychologist has been observing 
a baby. TTie psychologist observes that each time he opens 
the infant’s hand forcibly and presses the fingers back ag^st 
its resistance, the child responds with all its might by tr3nng 
to squeeze its fingers down again against its hand, in the action 
known as "gripping.” After trymg this experiment agam 
and again, and notmg that the infant alwaj^ reacts in 
precisely the same way, the psychologist formulates a law, 
somethmg like this . Antagonistic pressure tendmg to open 
Baby Jones' hand causes Baby Jones to grip with mcreased 
strength 

Thus we seem to have formulated one psychological law, 
which may be expected to hold on all occasions for Baby Jones. 
But is this a law of " You,” the chosen object which psychology 
has undertaken to descnbe saentifically ? Evidently not 
Surely psychology cannot limit itself to Baby Jones. Perhaps 
Baby Jones is not like Baby Smith, or Baby Brown, or even 
the other babies in the Jones family. It is the task of 
psychology to find, if possible, laws of behaviour which will 
hold for all babies. And adults, also. And lower animals, 
perhaps ? How much is included in psychology’s “ You ? ” 

One way to answer the question would be as follows. Let 
us observe the simplest, most elementary activities of adult 
humans, children, babies, and ftniitials possessing still simpler 
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oiganisms than those of the human race, and let us try to 
discover just how large a group behave according to similar 
laws and manifest identical types of elementary activities. 
In other words, we are to find out how many different tj^pes 
of animal organism, despite their differences, behave essentially 
alike. All such basically similar organisms must be part and 
parcel of the " You *’ which psychology undertakes to 
describe. 

Now supp(»e that the psychologist selects the " grasping " 
law which he discovered in the reactions of Baby Jones, and 
IHOceeds to investigate its applicability to other babies, adult 
hunuins, and animals. He will find, undoubtedly, that the 
law hol^ for all, or almost all, infants. It may thus be 
accepted as a valid law of "infant psychology." Perhaps 
he can demonstrate further that this law of the grip holds for 
aU, or almost all, children He has therefore discovered a 
valid law for " child psychology ” also. With adults, a 
psychological investigator may have a httle more trouble, 
especially in procuring experimental conditions that will make 
the adult try, spontaneously, to keep his hand closed against 
resistance. If there is no antagomsm between the experi- 
menter’s manipulation of the hand and the adults’ " set ’’ or 
tendency to grip the fingers together, then the law will not 
hold. But if the adult can be brought to regard the contest 
as a game, which he can win only by maintaining his grip upon 
some object, then the same psychological law can be proved 
for adults, as for mfants and children. Our psychologist 
has demonstrated, then, that one law of elementary activity, 
at least, is common to human babies, children, and adults. 

Now what about animals ‘‘lower,’’ or less comphcated 
than humans ? Here we encounter differences of bodily 
structure alm ost at once. The law of the grip, as mitially 
tested and formulated, had to do with the human hand. Most 
animals below man have no hands. A dog, for example, grips 
his food chiefly between his jaws. Suppose, then, that our 
psychologist assumes the canine jaw-grip upon food to be 
identical in function with the human hand-grip upon similar 
materials, and proceeds to test the effect upon the dog's 
behaviour of trying to pull a bone away from him. The dog 
responds with his jaw muscles, just as the infant responded 
vdA his hand musdes. He grips the bone tighter and tighter, 
clamping his jaws together more and more energetically. 
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jast as the child gripped his hand ti^thet tighter and tighter. 
If the experimenter polls upward strongly enough on a rod 
which the infant has grasped, the baby's entire weight becomes 
suspended by the grip of that one hand upon the rod. In 
just the same way a dog may cling to a bone or to a rope or 
stick so firmly, that the experimenter may lift its entire body 
from the ground and swing it about, suspended by the jaw- 
grip alone. Evidently the dog is behaving in the same 
fundamental way as the child. Perhaps our psychologist, 
after a sufficient number of experiments with dogs, and with 
other nnimala of Still simpler structure than canines, may 
conclude that the law of grip-resistance holds for many 
animal species below man. 

The Limits ofP^chological Law 
How far down in the animal kingdom may this same 
elementary activity of gnp-resistance be traced ? We caimot 
be quite certam. No research has been able to solve this 
particular point. But we do know something about the 
elementary activities of very simple animals, such as annelids 
or segmented worms, part of whose nervous system is made up 
of individual nerves, connected by junctions, or " synapses " 
as they are called, just like the nervous system of human beings. 
In considering the activities of such simple animals we again 
find ourselves confronted with radical changes m bodily 
structure. The segmented worms, for example, although 
their nervous system fundamentally resembles that of the 
higher animals, possess no hands, tentacles, or teeth with 
which to grip food or other objects. Therefore, when we try 
to apply to their behaviour the law of resistance to opposition 
which we have hitherto termed the " law of grip-resistance," 
we needs must seek some activity other than gripping which, 
when opposed, may result in increase of the activity tested. 
The chief elementary activity of annelids is crawling. This 
is accomplished in the customary worm fashion. A ripple 
of muscular activity runs from tip to tail, and stiff bristles 
projecting backward along the body ensure a forward move- 
ment of the annelid as a result of this muscular activity. The 
speed and vigour of crawling movements depend primarily 
upon the condition of the nervous system. When the worm 
is stimulated by resistance to any segment concerned in its 
crawling behaviour, with increased muscular activity required 
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to surmount the obstacle, the nervous system becomes excited. 
As a result of such nervous exatement, the rate of conduction 
of the activity waves throughout the worm’s body may increase 
from 25 mm. per second to loo mm. per second. In other 
words, opposition to its crawling movements causes the worm 
to crawl four times as energetically as it did before. This 
result seems fairly comparable to the child’s increase of 
hand-gnp activity and to the dog’s increase of jaw-clinching 
activity, as a result of opposition to these activities. It would 
seem, therefore, that a law of " mcreasing activity to overcome 
opposition ” is common to the behaviour of segmented worms, 
vertebrate animals, human infants, human children, and 
human adults. 

Have we reached the limits of the " You ” in which 
psychology is interested ? Many psychologists and biologists 
would say no. There has been a tendency in recent years to 
include jelly-fishes and simitar animals which possess a very 
elementary t3rpe of nervous S3rstem, and even amoeba, 
paramoeda, and other single-celled organisms which possess 
no nervous ssrstem at all, within the field of psychology. 
Biologists study these simple creatures, so why should we not 
expect to find a “ psychology of the jelly-fish ” and a " psycho- 
logy of the amoeba,” as w^ ? There seem to be two good 
reasons for drawing the Ime between annelids and jelly-fishes, 
between animals with synaptic nervous systems and animals 
with nerve-net nervous systems, or with no nervous systems 
at all. The first reason is, that different laws of behaviour 
necessarily result from the difference in nervous equipment. 
The second reason is, that there is no real " You ” m the 
organism of a jelly-fish or of an amoeba, as we shall have 
occasion to remark presently. 

If we try to follow the law of increase-of-activity-to-over- 
come-opposition down into the behaviour of jelly-fish, radiata 
(star-fish), or sea anemones, all of which possess nerve-nets 
but no synaptic nervous equipment like that of the higher 
animals and human beings, we immediately find ourselves 
at a loss as to how to proceed with our investigaticm. 
The reactions brought about by nerve-net mechanisms are 
so much slower than those we have been considering that 
we should have great difficulty in making sure that any 
observed increase of activity was really due to the conditions 
of opposition we bad imposed. The rate of nervous trans- 
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mission in sea anemones is, at most, »bout .2 meter per second ; 
that in jelly fishes about .5 meter per second ; while in human 
bemp we find a rate of 125 meters per second. Furthermore, 
there is no mechanism in the nerve-net for bringing up energy 
reinforcements from other parts of the animal’s body in order 
to increase its activity and overcome opposition. Altogether, 
we find that we are dealing with creatures basically different 
and with elementary activities which are not correlated and 
unified sufficiently to offer any hope of working out funda- 
mental laws in the least comparable with those resulting from 
the synaptic tjrpe of nervous organization. 

Psychology's You Consists of Integrative Activities 

We have just suggested that psychology’s proper field 
includes only those living organisms which possess a synaptic 
type of nervous system. Of course selection of subject 
matter for any science and limitation of its field is largely 
a matter of convenience and expediency. But if the present 
use of the word psychology convmces us that this saence is 
intended prinarily to examine and descnbe the characteristics 
of human beings which are peculiar to themselves and to 
similai: oiganic forms, then we may easily limit the field by 
discovering first the peculiar characteristics of human beinp 
not described by other saences ; and second, the other species 
of animal organisms which possess these same peculiar 
characteristics. 

We have made a preliminary survey of the behaviour and 
structural characteristics of human bdngs and lower animals 
down to the level of coelenterates and we have found at least 
one characteristic in common. All organisms within the range 
thus defined react toward outside stimuli as a unit. This 
unitary behaviour is made possible structurally by a special 
type of nervous system which is not continuous but composed 
of separate nerve cells joined by synapses. This synaptic 
type of nexYous Sytem maJres possible a flexibility of coimection 
between the nerves so that new connections can be made at 
any time to enable the organism to act as a unit with respect 
to any environmental stimulus. When, as in animals below 
the c^enterates, the nervous system is all-continuous in the 
form of a nerve net, then all reactions to outade stimuh are 
predetermined by the coimections already existing. No 
acHviiies qf special unification occur in response to environtnental 
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stimuli: and no structures devoted to special unificatiou 
activities exist. 

Stractures and activities designed to unify a given organism 
are generally termed integrative structures and integrative 
activities. Int^ration as a biological term refers to that special 
part of the organism's behaviour which tends to unite the 
entire organism functionally. In animal organisms possessing 
a nerve net system without synapses, these functional inter- 
connections are rigidly established by the structure of the 
nerve net itself. There exist no spontaneously variable 
activities vdiich are adaptively integrative in nature. 

Synapses lying between the individual nerve cells in the 
nervous systems of human beings and higher animals may be 
regarded from our point of view as animated junction boxes. 
The junctional tissues m these synapses are themselves living 
protoplasm especially differentiated for the purpose of pro- 
pagating integrative energy. It is this integrative energy 
generated by its own special structures which constitutes, 
according to our view, the peculiar characteristic of human 
and higher animal behaviour. 

Let us recapitulate our position as follows. Psychology 
as a science is primarily devoted to those characteristics of 
behaviour which are peculiar to human beings. The human 
organism shares its phjreico-chemical reactions and behaviour 
with inanimate objects and plants It shares its physiological 
and nervous reactions and behaviour with all other animal 
organisms, mcluding uruceUular animals of various types. 
But the human organism does not share its special integrative 
activities with animals below the order of coelenterates. 
Therefore, from our point of view, the " You ” which it is 
expedient for psychology to investigate and describe is a 
" You " which is composed most importantly of integrative 
activity. 

To illustrate what we mean by the integrative '* You " of 
psychology, let us compare the reactions of a gyroscope and a 
human opponent in the game of football Obviously ps)rcho- 
1(^ is interested in the behaviour of the football player ; 
and just as obviously psychology is not interested in the 
behaviour of the gyroscope. Yet both these reagents push 
back at us in mudi the same way when we attempt to disturb 
their existing state of balance. 

Let us suppose that the gjuuscope is spinning with its 
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vertical axis perpendicular to the ground. An observer 
approaches and tries to push it over. The gyroscope inune- 
<liately exerts an equal and opposite pressure against its human 
opponent. In the same way the football player, crouched in 
position on his own line, resists the attack of an opposing 
linesman who tries to push him over. As a result of such 
resistance the player retains his former position virtually 
unchanged. From the pomt of view of a Watsonian behav- 
iourist there could be no essential difierence between the 
reaction of the gyroscope and the reaction of the football 
player. Both are mechanical responses designed to maintain 
an existing equilibrium. 

But from our point of view a tremendous difference exists 
between the two responses. The gyroscope pushes back 
against its opponent in a mechanically simple manner which 
does not require any internal readjustment or integration 
between its parts The gyroscopic push-back results from 
outside interference with a state of motion already going on. 
But in the case of the football player resistance to his opponent 
involves a great deal of speaal integrative activity withm 
his oiganism. Reserves of nervous energy not previously 
functioning are connected with the parts of his brain and body 
already active These energy remforcements are directed by 
special integrative activities toward the particular portions 
of the body where the greatest pressure from his opponent is 
felt. The human push-back is not the result of interference 
with a mechanical action already going on. It results instead 
from a new integration of the entire oiganism which makes 
fcesh energy available and directs that energy toward the 
points of greatest danger. It seems to us that it is this t3q)e 
of integrative activity which sets human bemgs and higher 
animals apart as the special objects of study for psychology. 

Briefly, then, we are compelled to conclude that psychology 
is not interested in jeUy fi^es, pollyps, and sea anenomes ; 
much less in sponges, amoebas, and single-celled oiganisms 
lacking all nervous systems whatsoever. Present evidence in- 
dicates that psychology's " You " is coextensive with organ- 
isms possessmg in whole or in part synaptic nervous s3rstems. 
Thus we may say, somewhat loosely, that the proper sort ot 
creature for psychology to study is either a human being, 
or an animal with a nervous system which operates on the 
same selectively integrative principles as those on which the 
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hnman nervous system operates. Psychology is interested 
in discovering and formulating laws of behaviour which hold 
for all the different types of oiganisms included in this field 
of study from human down to segmented worms. 

We propose to take the position in this book that 
selectivdy tntegraiive activities constitute the special or peculutr 
characteristics of the behaviour allotted to psychology, as 
above outlined. Psychology, therefore, must interest itself 
primarily in integrative behaviour and its laws. Secondarily, 
psychology must seek to unravel other forms of behaviour 
which serve to initiate integrative activities or w*ich result 
from, and therefore reveal, integrative activities which have 
previously occurred. In short, the proper subject matter 
for psychol(^ is “ You ”, and *' You ” is essentially a group 
of selectively integrative structures and activities. 

Consciousness : A Product of Integrative Activity 

Psychology, physiology, and neurology are very closely 
intermingled and to a great extent overlap At present it 
seems possible that some day psychology and neurology may 
be muted, since the field of neurology properly includes a study 
of the structures which serve to integrate the synaptic nervous 
system and the functioning of these structures. 

Nevertheless, it is our belief that psychology must go 
beyond neurology to find its own particular subject matter. 
An historical survey of psychology clearly shows that con- 
sciousness had always been assumed to constitute psychology's 
special field of study prior to the very recent advent of 
Behaviourism. Consciousness was formerly described in 
metaph}rsical or religious terms either as ” mind ” or "soul." 
J. B. Watson and other modem behaviouristic psychologists 
rightly maintain that it is unscientific to describe any ph 3 rsical 
phenomenon in mystic or subjective terms. Consciousness, 
they say, has always been described in this non-sdentific 
manner. Therefore, they conclude, consciousness does not 
exist. Their premises are quite correct. Their conclusion 
is a childishly absurd non sequUur. We agree that conscious- 
ness must be studied and described objectively and 
scientifically. But we do not believe that any saentific 
psychology can escape its most important problem, that is, 
the study of consaousness, by naively asserting that this 
problem does not exist. 
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• Some* behaviourists may accuse ns of misrepresenting 
them at this point. " We do not say there is no such thing 
as conciousness,” they might argue : " We only say that we 
do not know an}dhing about this thing you call consciousness, 
and therefore cannot talk about it ” Accepting the sophistic 
argument at its face value, we may reply as follows . It is 
just as much of a non sequttur to say that we cannot talk about 
a thing because we do not know its real nature as it is to 
assert that a thing does not exist because it has been wrongly 
defined The chemists and physicists do not really know what 
they are talking about when they mention electrons and 
protons, yet they do a great deal of talking about them just 
the same. No one yet knows the exact nature of an electric 
current or a ray of light but science has talked a great deal 
about these phenomena to very good effect. In the same 
way, while we do not pretend to know the ultimate nature 
of consciousness, it is quite possible to discuss its behaviour 
and its characteristics mtelhgently and scientifically, and to 
formulate a useful h}q>othesis about its physical nature 

We have said that neurology’s task is the study of the 
nervous sj^tem which includes naturally the junctional tissues 
in the synapses and the mdividual functioning of these tissues. 
But neurology is not concerned with consciousness. It 
would seem to us, however, that consciousness appears 
whenever junctional tissues in the nervous system are activated. 
In other words, consaousness appears to correspond closely 
with the sum total of integrative activities which psychology 
is primarily interested m studying. The evidence for this 
connection between consciousness and integrative activity 
will be given in a later chapter. For the present we merely 
wish to point out that an objective or scientific study of the 
integrative activities of human beings and higher animals 
includes, pari fassu, according to our view, an objective 
and scientific study of consciousness. We believe that 
psychology should lay chief emphasis upon the consaous 
aspect of integrative activities ; while neurology should 
emphasize chiefly the structural and functional aspects of 
selective integration in its relation to the nervous system. 

To illustrate the practical dividing line between various 
sciences, let us consider the different types of phenomena 
which the same stimulus may evoke from a human body. 
Let us suppose first that a drop of concentrated nitric add 
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falls on the subject’s hand at a place where no receptor organs 
for pain are affected by the action of the acid. Chemical 
reactions of the body cells composing sldn and flesh immediately 
take place. In popular parlance, the skin is eaten away by 
the acid. Chemistry is interested. It is the province of 
the chemist to describe the atomic and molecular phenomena 
which have taken place. But neither neurology nor psychology 
as yet are called upon to study what has occiured. 

Let us now suppose that the acid eats its way through 
the epidermis to a portion of the hand where sensory receptors 
are located. Let us further suppose that the afferent nerve 
trunk normally leading from the receptor organs thus 
stimulated to the sensory centres of the central nervous system 
has been severed at the elbow in a maimer similar to that 
effected by Head and Boring. The afferent nerve trunk 
receives excitations from its receptor organs and reacts by 
propagating nervous impulses up to the point where the nerve 
has been cut at the subject's elbow. Neurology is certainly 
mterested in the nervous phenomena that occur as a result 
of add stimulation of the receptor organ. It is up to the 
neurologists to tell us what has happened in the receptor 
oigans and afferent nerve fibres. But psychology need not 
be called in as yet to study what has occurred. 

Suppose, however, that the mtric add eventually reaches 
some deep lying sense oigans which are connected directly 
to the central nervous system by afferent nerve trunks which 
have not been operated upon. The afferent nerve fibres are 
exated They cany nervous impulses to junctional tissues, 
or " psychons " m the spinal cord and brain. These psychons 
then^ves respond and exdte in turn huge groups of outward 
bound or efferent nerves. These nerve fibres carry impulses 
to the muscle fibres in the larynx, aims, and other parts of 
the body. The subject suddenly exclaims " Ow, my hand 
hurts I " He shakes his hand violently, perhaps, in an 
attempt to get rid of the add. When this attempt proves 
unsuccessful he rushes to the medicine closet, seizes an 
ammonia bottle, and applies the ammonia to his hand in 
order to neutralize the effect of the add. All these actions 
of the subject are symptomatic of and result from a large 
amount of integrative activity which took place m the 
junctional psychons of the central nervous system. Psychology 
is interested immediately. It is the duty of the psychologist 
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to study and explain the complicated reactions which appeared 
as a result of these integrative activities, and it is even more 
imperative for the psychologist to explain the integrative 
activities themselves which dictated the subject’s final 
actions. 

We may note that intense consciousness preceded these 
final actions pari passu with the integrative activities which 
we know also preceded them. Just before the subject 
shouted " Ow ” he experienced a sharp, burning sensation. 
Just before he rushed for the ammonia bottle he experienced 
various hasty ideas about antidotes for add bums and while 
he rushed for the bottle he doubtless became consdous of 
emotions of pressing desire and possibly of fear. It is certamly 
significant that these consdous experiences apparently 
occurred at precisely the same time that we ^ow the 
integrative activities must have been taking place in his 
central nervous system. We believe that it is psychology’s 
special task to study and explain these integrative-consdous 
phenomena. 

Integrative Psychology Does Not Imply Control of the Organism 
by Environment 

Does the idea of treating psychology as a physical sdence 
make it seem mechanical, materialistic, and inhuman ? All 
physical saences— and psychology is one of them— must be 
completdy impersonal in their methods of investigation. 
And the laws which they formulate must necessarily be 
impersonal too. But that is not the thing that really troubles 
people when they are told that human beings react mecham- 
cally to stimuh with which they come m contact. The 
annoying idea, to many people, is the thought that a human 
being, " made in the image of God,” is under the control of 
diance stimuli, inanimate objects, and environmental mfluences 
which have the power to make or break human happiness 
and to build or destroy personality. Many people f^ that 
there is something mistaken and deddedly destructive about 
the notion that man does not build his own destiny, nor even 
his own character. They resent the “ materialistic ” assertion 
that man is a machine that cannot do anything but react 
mechani c ally to whatever stimuli set it in motion. 

Intqprative psychology, inasmuch as it accepts the vieurpoint 
of ph3rsical sdence, must regard the laws of the human organsmi 
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as, in a sense, mechanical. This use of the word mechanical, 
however, merely means that the integrative activities may be 
formulated into definite and invariable laws of cause and efiect. 
If this were not so then we could never have any real psycholc^ 
but only a combination of art, religion, and metaphysics. 
Certainly integrative psychology regards the laws of integrative 
activity and consciousness as invariable and exact. It 
maintains that these laws can be discovered and formulated 
by studying " You ” from a completely objective point of 
view. 

But all this is very far from maintaining that You are 
under the absolute control of your environment. In fact, 
integrative psychology shows or attempts to show for the 
first time in a scientific way that human beings possess the 
ability to free themselves from environmental control and to 
use their environment to develop themselves in any way 
d e s i red This ability is based upon the integrative activities 
themselves. When the integrative activities of thought, 
which we shall consider in a later chapter, have been developed 
to a sufBcient extent the human organism attains the power 
to direct its own destiny Of <x>urse in gaining this develop- 
ment the human brain is limited by its inherited physical 
characteristics It may also be greatly helped or hmdered 
by environmental stimuli which are wholly outside its own 
control especially during the early years of childhood and 
youth But the potential capacity for self direction is present 
just the same in the integrative mechanisms and activities. 
If these are strongly enough developed, and normal enough, 
at any time of life, they are capable of utihzmg environmental 
stimuli to enhance certain reactions and inhibit others ; to 
increase certain types of stimulation and remove other stimuli 
altogether ; and to develop the mtegrative mechanisms 
themselves to the point where environmental stimuli may be 
more completely controlled 

In short, we regard the irU^oHve mechanisms of human 
beings as a spontaneously operat%ng device whereby the human 
organism may be completely freed from environmental or 
materialtstic control. The fact that this device is subject 
to invariable or mechanical laws enhances rather than 
diminishes its potentiality for self-freedom, because it can 
operate itself more effectively once it possesses an objective 
description of its own mechanisms. 
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All this would not be so if the integrative activities them- 
selves were set in motion only by chance stimuli from the 
surrounding environment. In other words, if we conceive 
the integrative activities as a completely passive, inactive 
set of cog-wheels which depend for their impetus to activity 
upon outside influences, then such integrative mechanisms 
could give human bemgs no greater freedom from environ- 
mental control than that which the simple reflex or behaviour- 
istic theory contemplates. But again, such is not the case. 
The integrative activities are kept in motion from before birth 
until after death by nervous energies activated from within 
the body itself In a later chapter we shall devote considerable 
attention to an enumeration of the various stimulus 
mechanisms such as endocrines, orgamc pressures, nervous 
automatisms and other spontaneously acting stimuli which 
serve to activate the nervous system and compel continuous 
int^ration according to a self pattern dictated by the 
individual characteristics of the particular org anism mvolved. 
Suflace it to say, at the moment, that human bemgs have 
evolved to the pomt where their own integrative activities 
are exercised and patterned very largely by spontaneously 
acting stimuh generated withm their own organisms, through- 
out life. Therefore chance stimuli from the environment 
must meet and contend with this spontaneously set pattern 
of integrative activities which is already gomg on The 
resultant mtegrations should be and can be controlled, in 
large part at least, by the organism’s own spontaneous 
mtegrative activity 

In summary, our view is this. The integrative-conscious 
activities constitute a self-regulatmg and self-readjustmg 
mechanism kept constantly in motion by the orgamsm’s own 
stimuli. This integrative-conscious me<hanism is so designed 
that, once started, it is capable of utilizing all environmentally 
initiated influences to perpetuate and develop its own pattern. 
By means of this melanism human beings, and to a much 
more limited extent higher animals, may regulate and control 
their own destinies and development, and free themselves 
from environmental or materialistic control. 
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Fumdamemtai. Activities 
Early Soul Theories 

From the begiiming of thought man has been deeply concerned 
over the explanation of those fundamental activities which 
are the main springs of human conduct. Loving, hilling, 
running away, fearing, lying, playmg, caring for children, 
vocalizing, self-locomotion, are activities shared by all. So, 
too, are sneezing, coughing, crying, swallowing, and breathing. 
What is their source ? 

To the primitive mind the answer was simple The 
primitive man recognized within himself a something which 
he could not see but could feel ; something elusive, impulsive, 
and turbulent. He felt the air all around him. This, too, 
was an mvisible force, to be reckoned with as sometimes 
benign and sometimes destructive. So he sensibly enough 
blamed " air " for all these mvisible activities. When he 
took air in himself through his nostnls, did it not give him 
greater life and activity ? Without doubt then the great 
Invisible without and the great Invisible within were one, 
namely air or spint. AVhen unleashed and free without him, 
it brought the «>ol breeze of summer, the stillness of the lake 
at twilight, the sandstomis of the desert, the gales of the sea. 
Within, the efiect was equally varied. When his spuit was 
quiet, he “ scratched with a stick in the mould ” ; when warm 
within him, he sought his mate ; when driven to fury he 
gloated in gasping triumph over the final upward thrust that 
deviscerated his hated foe. This, however, was hts air, hts 
spint, set apart from the air of the outer world. There was 
in his mind no doubt that the air which he had succeeded in 
capturing within his own bosom, had an individuality and 
a personality all its own If he sneezed violently it might 
leave him and another take its place. Thus the movements 
of the spint within him were sufficient explanation of all the 
fundamental activities whidi began with the first in-drawing 
x6 
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of air at his birth and ended only when the air left his body 
at death. 


Modem Soul Theories. 

Somehow, although we have evolved widely different 
interpretations of this doctrine, we have never completely 
got away from it. Some leaders still say the soul, the sum 
total of our loves, our fears, our dreams, our hates, is the 
source of all activities. The activities of the soul are not a 
part of our brain, and not a part of our matenal environment. 
They are of a higher and finer vibration, different from the 
bram itself but still parallel to it Regardmg ourselves 
objectively the soul motivates us from within, a reservoir of 
energy which plays on the fibres of our bemg to our joy or 
our sorrow, accordmg to the sort of a soul with which we 
happen to be endowed ; but looked at subjectively, the soul 
is outside the brain. When the bram is energized by a 
stimulus from the environment, the soul is similarly active. 
If the soul is disturbed, its energized condition somehow 
innervates the coixespondmg areas of the bram What sort 
of gears, if any, connect the two ? The philosophical psycholo- 
gists do not say. They merely take the primitive spint and 
say, “ This ‘ air ’ of ours is not breath ; it is Hertzian waves, 
or still more subtle vibrations. What it does, we do also, 
and conversely what we do is reflected in our soul.” 

To those who find more mundane explanations sufificiently 
clear, the maintenance of this doctnne seems difficult and 
unnecessary Yet many leaders have accepted it because they 
felt that no facts or evidence have yet been discovered which 
would substantiate a more tangible opmion It was the 
doctrine of James, who taught always m terms of physiology ; 
so much so ^at his theones, apart from this doctrme of psycho- 
phjrsical parallelism, are just as objective and matter-of-fact 
as those of the most ardent of to-day's behaviourists, and yet 
he alwajrs preferred to recognize the soul as the source of our 
fundamental activities. This doctrme also builds the back- 
ground from which spring two of our most modem psych- 
logical concepts, the Libido of Freud, Jung, and Adler, and 
the " hormic ” urge of MacDougall. It must therefore be 
given careful study if we are to bvuld a sound foundation for 
understanding the current theories concerning fundamental 
human activities. 
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MechemitHc Tkeoriet. 

The psychological school most opposed to the philosophical 
group we have just been talking about are the Behaviourists. 
They take the primitive observation of the causal importance 
of air, and say, " Air ? Quite so. The air rushing into the 
lungs of the new-born babe causes pain and a reflex cry. And 
this is an epitome of the organism’s entire life activity. Some 
object in the environment presses a button which sets up a 
refex or chain of reflexes or a conditioned reflex and we act 
accordingly. The whole matter is purely mechanical and is 
entirely determined by what buttons are pressed from the 
outside.” 

Between these extreme points of view there are many 
gradations. From the impulsive dispositions of MacDongall 
there is a transition to the inherited action tendencies of 
Woodworth ; the progress continues thence to the biological 
concept of action tendencies, while Allport’s prepotent reflexes 
are on the verge of the purely mechanistic concept of reflex 
response All these theories, whether extreme or intermediary, 
emphasize concepts and lines of thought which are not neces- 
sarily the concern of psychology, rather than stress the int^ira- 
tive aspect of fimd^ental behaviour Integration, or our 
ability to act as a unit instead of a mere collection of parts, 
results as a function of the psychon and is therefore, according 
to our ensuing analysis, the stne qua non of psychology Human 
activities, or rather, the activities of all organisms with our 
type of nervous system, are determined by three factors : 
fint, the contmuous stream of reflex activity set up by chemical 
changes within our own bodies, second, the responses set up 
by the environment which interfere with those already going 
on, third, the integrative mechanism which umtes the self- 
activated reflexes one with the other and combines these in 
turn with those set up by the environment. It is the purpose 
of this chapter to examine some of the most talked of theories 
which have been put forward to explain the well-springs of 
human conduct and show their relationships to the idea of a 
human being as a self-activated integrative unit. 

The Dynamic School. 

In the dynamic group we include those psychologists 
who base their principles of action upon the thesis that all 
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human activity is energized from within by some vital force 
vdiich is continuously striving toward some goal. Most 
psycholc^ts of this school are also called “ Instinctivists " 
because they say that the inherent impulse to action finds 
its outlet though specific action tendencies called instincts 
It should be bom in mmd, however, that the important factor 
is the impulsive striving. This is the source. The instmcts 
are merely the avenues of outlet. 

The Psychoanalysts. 

The psychoanal}rsts more than any other present-day 
group utilize this principle of dynamic urge. They recognize 
the possibihties of many instmcts but find in the conflict 
between the native stnvmgs of the mdividual and the always 
opposed environment a sufficient basis for everything we thi^ 
and feel and do. 

Sigmund Freud first expounded his doctrine of psycho- 
anal)^ in 1895. Since then, arguments both for and against 
it have been so wide-spread and so heated, that many of the 
psychoanalytical terms have become household words. Freud 
is a physician. With a physician’s pnvilege be spoke frankly 
his views on sex and so emphasized the importance of this 
basic uige that his teachings have been called by Janet the 
doctrine of Pansexueility. It was this very element, of course, 
that aroused popular mterest both for and against Freud. 
Some people welcomed the discussion as an opportumty to 
bring to light their own sexual thoughts and feelings. Others, 
disgusted that the bars could be so easily and readily let down, 
fought against Freud. In either case, repressions were 
removed and psychoanalysis has obtained vdde pubhcity 
without the aid of a press agent. 

Freud’s psychology is therefore primarily a therapeutic 
psychology He is chiefly concerned with the diagnosis and 
cure of certain mental states and all his theones and prmaples 
are evolved on this basis. He postulates an inner source of 
energy that springs mto action by way of the mstincts There 
are other instincts — ^he mentions “ brutality,” " cmelty ”, 
" the baser instincts ", but the most important is sex. Since 
sex is our strongest instinct our energy is mostly sexual energy. 
Freud names the sum total of sexual energy, the Libido. The 
Libido is uninterruptedly striving for expression, constantly 
drivihg the individual toward some goal. It controls our 
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physical action as well as our motives, our learning, and our 
th^king. In short, all our activities, and all the social 
extensions of our activities into art, sports, music, science, 
religion, and what not are energized through the Libido. 

Freud’s emphasis on sex resulted from his clinical 
experiences m treatmg neurotic patients. Early m his 
practice he discovered that if the patient began with some 
dream or with his symptoms and gave everythmg that came 
into his mind, sooner or later he would reveal some hitherto 
forgotten childhood wish or desire of a sexually unconventional 
sort. As the child became more conventionally minded, its 
ego, or the endo-psychic censor, repressed the original perverted 
sex wish, whereupon the sex energy, although not present 
in conscious form, vras nevertheless active and in constant 
conflict with the ego, to the great distress and ill-health of the 
latter. As soon as the forgotten episode was revealed, the 
conflict ceased and the patient was relieved of his symptoms. 

As an outcome of these observations, Freud detoes three 
t)T)es of Consciousness ; first, the Consaous, which is made 
up of those sensations, thoughts and feehngs of which we are 
immediately aware ; second, the Fore-consaous or Pre- 
conscious, which is made up of mental stuff not in the focus 
of consciousness at the moment but easily recallable , the 
third, the Unconsaous, a reservou: of all the undesirable sex 
ideas of which we were once conscious but which have since 
been repressed The Unconscious can only be recalled by 
hypnosis, psychoanalysis or other extraordinary means. 

Of these three, the Unconscious is the most important 
because the most dangerous. It is a realm of conflict from 
whence the dammed-up sex energy is constantly trymg to 
escape and frequently succeeds by way of shps of the tongue, 
misspelling, dreams, absentmmdedness and other unconsaous 
but revealmg activities. Apparently all the sex stnvmg of 
childhood is unconventional Freud says there are six types 
of perverted sex behaviour to be found dunng childhood and 
early adolescence. The earliest to appear is auto-sexual love 
or the self-arousal of erotic excitement. The next is homo- 
sexual love, or an erotic feeling for a person of the same sex, 
and the third is incestuous love, or an erotic drive toward a 
person of the opposite sex but in the same family, such as a 
boy's love for his mother or a girl’s love for her father. In 
addition to these three perverse types of love activity which 
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are normally to be expected in the life history of every 
individual, there may also be present masochism or an erotic 
desire to be cruelly subjugated by a lover, and sadism which 
is erotic excitement aroused by hurting or cruelly subjecting 
a lover ; and there is also eidiibitionism which ranges from 
a desire to show off before the opposite sex to an erotic desire 
to expose the body to a lover These unconventional sex 
desires may be either repressed or sublimated. If they are 
sublimated, the thwarted sex energy can be harnessed to 
some of the so-called higher activities ; the individual is 
happy and socially adjusted. 

Many noted scholars who at one time or another have 
worked with Freud have disagreed with his emphasis on sex. 
The most noted of these is Dr Carl Jung of Zurich. Jung 
accepts the basic energy principle which psychoanalysts 
share with many psychologists Life is a constant flow of 
psycho-physical activity sprmgmg spontaneously from withm. 
This self-energy is the power behmd our activity and drives 
us continuously towards certam types of goals It is Bergson’s 
ilan Vital, called by Jung the Libido. The Libido according to 
Jung IS not limited in its expression to sex activities. It also 
drives us toward egoistic goals and although there may be 
many other instinctive dispositions, only these two, the ego 
and sex are important. Through these two instruments the 
Libido is constantly seekmg greater differentiations and 
greater mdividuahty In so doing it is constantly opposed by 
the environment, which places one obstacle after another in 
the pathway of success The successful overcoming of 
environmental obstacles Jung calls “ progression ". Some 
times, however, the Libido is not successful in its task. It 
IS unable to wm success and to reach the new goal. In such 
cases regression takes place. The Libido abandons the newer, 
more individual and progressive activity for responses on a 
lower level where it has previously found success. If the 
opposition is too great, the individual forsakes altogether 
the responsibilities of adult hfe and reverts to the attitudes 
and activities of childhood. In the extreme forms of regression 
only the racial residue remams, and the mdividual presently 
loses all his own peculiar activities, thoughts and feebngs 
which have accrued in the coume of personal deyelopment, 
and which differentiated him from the mass of 1^ fellows. 
This interpretation of an all-inclusive life force has for its 
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corollary a concept of the Unconscious which is also very 
different from Freud's. For Jung the Unconscious has two 
aspects ; there is the individual Unconscious and the collective 
Unconscious. The individual Unconscious includes in addition 
to repressed sex energies all the thousands of peripheral 
impressions to which we have been receptive during the course 
of our lives, but which we have never held in the focus of 
consciousness. Such impressions Jung maintains are not 
lost. They not only make their mark upon the ph 3 ^ical nerve 
structure, but they also leave a psychic imprint in the in- 
dividual Unconscious. The collective Unconscious is made 
up of racial symbols or archetypes and their effect is more 
far reaching than any of us realized. These archet 5 rpes may 
be thought of as inherited mental patterns characteristic 
of people with a common racial history. The people of every 
race have shared a common racial experience in a common 
racial environment. This has led to a gradual piling up of 
mental imagery and symbolism peculiar to these particular 
people, and has set actual physical and psychical limits to 
the range, extent and mode of their thintog. These arche- 
types are not verbalized, but spring up as a sort of thought- 
feeling of such strength that their influence upon our conduct 
is unescapable The events and people of our dreams are 
racial symbols representing in primitive terms our stresses 
and worries. The content of the vast number of myths 
peculiar to each race is made up of those racial symbols, some 
common to one race only, others shared as thought forms 
with all mankind. These primordial images as potential 
thought-stuff make up the collective Unconscious. Together 
with the repressions and forgotten images acqmred during 
the life history of the individual, they constitute the source 
of our whole life activities and their mfiuence is continuous 
and inescapable 

Alfred Adler, originally a student of Freud but now widely 
diverging from his master in principle if not in practice, is 
the third of the psychoanalysts to venture an original opinion 
as to the nature of our fundamental activities. He does not 
offer an explanation of why we act as we do. He merely 
assumes certain innate tendencies or instincts, and sets about 
describing the interaction of these tendencies with the world 
All of us have a desire to conquer our environment and be 
superior in intellectual attainment, depth and range of our 
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emoti<mal life, richness of imagination, speed and drill of 
reaction, power of ph 3 reique, b^uty of body ; in short, we 
want to be perfect in everything we think, feel and do. If by 
any chance we discover that we aren't perfect, this discovery 
sets up a strong feeling of inferiority. With an accumulation 
of unpleasant experience, this feeling of inferiority becomes a 
complex, that is, a whole constellation of ideas as to how poor 
we are in this or that respect. The cause does not necessarily 
have to be real. A shy little girl frequently imagines that she 
is frightfully plain and quite unattractive to boys, when the 
truth of the matter is quite the reverse. However, if she is 
really convinced that she is neither beautiful nor charming she 
will seek consolation by trying to be very supenor in other 
ways. She may, for instance, develop her mtellect and wm 
renown for her wit Usually these compensations are moder- 
ately successful Where they are not, the patient may become 
degenerate, take to drink or drugs or sex or crime, or become 
neurotic. He or she compensates by means of fantasy and 
day dreams and escapes the disappointments and disillusions 
of reality. Thus everythmg we do is purposive and all lift 
ts striving for power. Adler calls this doctnne Individual 
Psychology. 

This short review of the psychologies of Freud, Jung, and 
Adler shows three essential elements for which the psycho- 
analysts stand. The first is the Libido, an inner source of 
energy, undifferentiated, psychic, inherent, unchangeable, 
the matrix of all instmctive activities. Second, conflict 
between the Libido and the environment. Third, reaction 
mechanisms built up as a result of this conflict. For Freud, 
the Libido is mostly sex and the mechanisms are repressions, 
sublimation and probably the Censor or the Ego, that weapon 
of the environment wMch labels sex undesirable. Jung 
emphasizes the Libido as the life force, the reservoir of all 
instincts, thoughts and feelings which must always find an 
outlet somewhere, somehow. The reaction mechanisms are 
unimportant compared with the fact that the hfe force is 
supreme and must always find an outlet. This outlet is 
provided by the instinctive dispositions and the archet3q}e3 
which might be called thought-feeling dispositions. 'The 
influence of these two factors cannot be escaped. Adler on 
the other hand finds only the reaction mechanism important. 
The life energy is taken for granted, its purposive focus. 
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defence mechanisms, and compensatory reactions provide 
an outlet for the will to power. 

The emphasis on an inner reservoir, the energy always 
striving toward some end, is the most important concept 
psychoanalysis as a whole can give us. Freud's emphasis 
on the harmful results of suppressed sexual desires and his 
insistence on erotic experience as the ultimate purpose of 
human behaviour have done much to reveal the futility of 
the taboos placed on sex by civilized society So, too, the 
Jungian archetypes have thrown a strong light on the extreme 
difficulty confrontmg us m the process of mdividualization 
and personal differentiation, but the Libido still remains the 
keynote of the contribution of psychoanal)rsis to modem 
psychology. 


The Inshnctivists. 

In this discussion of fundamental activities, instincts are not 
to be thought of as completed and stereot5T)ed performances 
springmg Idee Athena full grown from the head of Zeus Nor 
are they sharply marked from habit on the one hand and 
learning on the other. Instincts are merely native dispositions 
to certain types of activity. They set the goal and determine 
the mode of action but the specific act resulting therefrom 
depends on circumstances. Thus when accosted by a robber 
who is not greatly our supenor in strength, we may draw a 
gun, swmg a club, drive a stiletto, or dive m with our fists. 
In each case the goal is self-preservation, by active force, 
usmg whatever means are nearest at hand. From this 
instance it would seem as if the mstmctive act were dependent 
upon environmental stimuh for its initial appearance Such 
is not the case We do not tend actively to defend ourselves 
and our property until the body has reached a certam maturity 
When it has, this instmct springs impulsively into action, 
and the httle boy behaves aggressively whether the occasion 
warrants such response or not. The httle boy has not learned 
to fight He fights because he feels hke it. His technique 
will undoubtedly improve with repetition, and if he is not 
deterred by some outside force stronger than he is, he may 
form the habit of bullying all environmental forces which 
appear to be weaker than he, but the origmal disposition to 
fight is innate and springs mto action from within. 

This point) of view presumes a basic purposive drive 
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derived from an original reservoir of free energy constantly 
seeking outlets. 


James 

James was the first psychologist to insist that instincts 
are just as important m human behaviour as they are in 
animal behaviour Biologists and psychologists previous to 
James had contrasted human and animal behaviour by saying 
that animals followed their instincts whereas humans are 
activated by reason Man was supposedly void of instmcts. 
James mamtained that man has just as many instincts as the 
animals, and probably a great many more Phj^cally, James 
said, instinctive actions all conform to the general reflex tj^ie. 
Psychically an instinct is the faculty of actmg in such a way 
as to produce certain ends without foresight of the ends and 
without previous education in the performance. Instmcts 
are not to be confused with habit on the one hand or a learned 
response on the other They are " implanted for the sake 
of giving nse to habits."* James based his latter conclusion 
upon the observed transiency of mstincts Ducklmgs if 
put into the water when very young will svim immediately 
If kept from the water until mature they will flounder and 
flap much as hens do if they are put into water. There is 
apparently a time when their orgamsms are all set to swim. 
If they are given a chance to do so at this time, swimming will 
become an habitual means of locomotion If they are not 
given a chance when the organism is ready they will never 
learn James' idea of an instmct then, is not that of an exact 
end-response which always occurs on the presentation of a 
given stimulus OnguiaUy an instmct is merely an impulse 
to action. It occurs spontaneously because we feel that the 
proposed action is the only natural and appropnate thing 
to do. Human beings according to James, have a great many 
of these natural impulses Chief among these are : — suckmg, 
biting, claspmg, carrying objects to the mouth, crying,tuming 
the head aside, holing the head erect, sittmg up, standmg, 
locomotion, vocahzation, imitation, emulation or rivalry, 
pugnacity, anger, resentment, sjonpathy, hunting instinct, 
fear, appropriation 01; acquisitiveness, constructiveness, play, 
curiosity, sociability, and shyness, secretiveness, cleanliness, 
modesty, shame, love, jealousy, parental love. The natural 
> Pnnctples of PsycMogy, vol. II, p 402 
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impnlses to action are never tmiform and invariable. Many 
of them die out after a short period. They may be inhibited 
by other stronger instincts. After their fimt appearance they 
are modified by experience, by memory, associations, and 
habits. They remain, nevertheless, inherent, impulsive, 
spontaneous, self-activated springs of human actions. 

The Purposimsts 

The essential purposive strivmg which differentiates 
living organisms from mechanical objects and which finds 
its outlet by way of instinct chaimels is accepted by William 
MacDougall as the basis of life. The ilan vital or the will to 
live is the essenbal phenomenon whose manifestations we as 
psychologists have set out to discover He differs from James 
in that he stresses the psychic aspects of conduct far more 
than he does the phjrsic^, and is more clear-cut and careful 
than the psychoanal}rsts in describing the expressions of the 
fundamental horrmc urge 

MacDougall says^ the human mind has certain inherited 
and irmate tendencies which are the source of thought and 
action. These primary tendencies are the basis of all 
individual and racial development. They may vary from 
individual to individual and race to race in native strength ; 
that IS, one tendency may be stronger than the others in any 
one mdividual or environment ; history and social contacts 
may favour the development of some tendenaes at the expense 
of others, but the foundation, the main primary tendencies., 
are the same in all men and are also found in the more complex 
animals. These tendencies are of two sorts. The first class 
consists of general tendencies which might be termed the 
mechanics of the mind. In this class fall such mental 
processes as the tendency to imitate, suggestion and sympathy, 
the tendency to play, the tendency of every process to be 
repeated more readily after it has once occurred. The second 
class of tendencies are specific tendencies or instincts. Every 
instinctive action is the outcome of a purely mental process 
which has three aspects, the cognitive, affective and conative. 
That is to say, each instinctive response is initiated by some 
object in the environment. We recognize this object and it 
makes us afraid, or angry, or amorous, whereupon we act in 
a certain way toward the object or at least have an impulse 

> SoeuU Psychology, William McDongall, Boston, igat, p. 44 
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to do so. Though this process cannot be described in purely 
mechanical terms and is not to be looked upon as reflex, it 
nevertheless has some enduring nervous basis whose organiza- 
tion is inherited. It probably has the form of compound 
senson-motor arcs and may centre m the lower thalamus. 

Only the psychical side of instinct is of maximal importance, 
particularly the emotions accompanying the instmct. This 
alone remains unchanged Thus we are always afraid of a 
loud noise, but after we learn that the source is harmless, a 
blow-out for instance, we do not run away. Nor do we punch 
our enemies when they rouse our wrath in the course of 
ordinary contacts, although the impulse to " knock his head 
off “ still remains 

Each principal instmctive action has its characteristic 
constituent emotion. An emotion connected in this way 
with a principal instmct is called a primary emotion and plays 
such an important part in the total mstmct that when 
MacDougall names an instinct he also gives its accompanying 
emotion. His list of principal mstmcts with their corre- 
sponding emotions includes flight-fear, curiosity — ^wonder, 
pugnacity — anger, self-abasement — subjection, self-assertion — 
elation, parental instmct — ^tender emotion Some other 
instincts of less well defined emotional tendency ate ; sexual 
instinct, gregariousness, mstmct of acquisition, instmct of 
construction. In explainmg each class he discusses both 
instinct and emotion together, as the instinct of flight and the 
emotion of fear. 

Although, in a mature human being, habits are looked 
upon by MacDougall as springs of action, they do not equal 
instincts m importance, smce they are necessarily secondary 
to instmcts. That is, the original action must be instinctive 
and since without the original action there could be no building 
up of habits by repetition, habits " are formed only in the 
service of instincts." 

The most important emphasis to be derived from 
MacDougall's discussion of instincts is to be found m bis 
insistence that the presence of a natural environmental 
stimulus to a given instmctive action is not enough to release 
the impulse. A smtable condition of the organism is even 
more essential. A natural love stimulus awakens no erotic 
response in the irrmiature organism ; or the impulse to flight 
may, at a time when the organism is in an apprehensive or 
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nervously irritable state, outweigh curiosity, and at another 
time the sometime coward may be sufficiently balanced to 
investigate before leaving. In any event the activity is the 
resultant of two forces, first the present organic condition 
of the body, second, the incoming environmental stimulus 
A complete explanation of our fundamental activities must 
take account of both. 

Reaction Tendencies 

In the case of the Libido and the instmcts, the two t5T)es 
of fundamental activity lie within the self The environmental 
stimulus although necessary, is not primary. The impulsive 
act will not occur unless there is an adequate stimulus. The 
stimulus IS only adequate after the inner activity has already 
been set up and it may occur many times before the mner 
activity had been set up or after it has died down without 
arousing the characteristic response The inner impulse 
springs into being regardless of environment and any number 
of stimuli may be adequate to give it outlet With the nse 
of behaviourism and the rigid stimulus-response psychology, 
the idea of self-activity was abandoned along with sensation, 
conation, will, purpose and all other behaviour that might 
be stigmatized as a subjective state rather than an overt 
response. Purpose, interests, sensation, will, imagmation, 
however, were too potent factors in human conduct to be 
ignored. It was one thmg to deny a philosophical hypothesis 
of self-activity but qmte another to ignore these vital everyday 
experiences At the same time every one could see the value 
of the objective focus of the stimulus-response psychology 
To bridge this gap R. S Woodworth put forth his doctnne 
of reaction tendencies. Woodworth mamtained that reactions 
apparently predetermined by the " set ” of the organism are 
in themselves responses to stimuh which have not yet found 
motor outlet, which responses are released by comcidental 
reactions to environmental stimuli They are m the final 
analjrsis action tendencies or action determmers, characterized 
by bemg inner activities, by persistence over a long penod 
of time, and by a certam purposive aspect which predisposed 
the orgamsm toward a certam hne of conduct. A tendency 
is actual kinetic energy bottled up m a nerve centre and striving 
to find an outlet. As long as it is blocked, this bottled-up 
energy makes the individual restless. If the end-result 
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does not occur immediately, the bottled-up energy may be 
partially released by environmental stimuh associated with 
the principal one of a series of preparatory reactions which 
finally bring the organism into contact with the goal it has 
been seekmg. 

The hungry man, for instance, cannot immediately begin 
eatmg He must first find food, m order to attain his goal 
of eating a good meal. To do this he responds to all likely 
stimuli at hand which may bring him in contact with food. 
If he IS m the woods by a stream he goes fishmg or hunts a 
rabbit If at home he raids the larder The inner state persists 
and continues to keep active until he commences eatmg. 

These tendencies to action exist on three difierent levels 
The lowest is the organic level where the inner state is largely 
some chemical state, like muscle fatigue, which predisposes 
the individual toward a slower response. The next higher 
level is more neural than chemical , the individual is set 
toward accomphshmg a certain end. The hunter on the scent, 
the homing pigeon, are classical examples. The third level 
is the highly conscious level where a man knows what he wants 
and gets it. Action tendencies may be native or acquired. 
Emotions, impulses to notice and to pay attention, interests, 
and aptitudes may be native Recogmtion of the meaning 
of sensations, ideas, conceptions, memories, will, and imagina- 
tion are acquired. These represent modifications of the 
ongmal native tendency forced upon the mdividual by his 
environment. 

Instincts are the most important group of action tendencies. 
They belong to the second level smce they are native tendencies 
which dnve toward a certain goal In a well organized 
instinct, the preparatory responses are closely Imked with the 
main reaction tendency, so that the mstmctive action occurs 
without undue delay. Birds set about immediately and 
medianically gathenng string and straw for their nests when 
the nestmg season is on. In a loosely organized instmct, 
however, there are no well-proved neural preparatory reactions 
The mdividual is restless and engages in random activities 
imtil the final goal is reached. Here learning enters in, for 
it is only gradually that the individual learns what activities 
will most likely bring about the desired end. As a result, 
what was in the beginning a loosely built instinct becomes a 
closely knit habit. 
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Native tendencies ate a result of the original nature of the 
individuaL The fertilized ovum contains the determiners 
for native activity nine months before the baby is bom. 
This is to be interpreted as meaning that the original con- 
stitution sets the limits and range of activities, determines 
what activities are possible, not what will actually occur. 
Though the organism be ever so ready for flying, this activity 
will not occur until the proper stimulus, internal or external, 
seta proper nerve centres mto activity. If the b>rds have 
been caged until maturity a toss into the air will set them 
flying. This shift of emphasis from the inner condition to 
the outer stimulus is the difierentiatmg mark between Wood- 
worth and the Inatinctivists. He admits the necessity of an 
enviromnental stimulus as a primary part of the activity 
process, making action tendenaes dependent upon environ- 
ment for their operation if not for their existence. 

Biological Action Tendencies 

Qosely allied to Woodworth's concept of inhented action 
tendencies is the premise of the biologists that hving organisms 
have but one fundamental t3rpe of activity. This is the 
tendency to secure or mamtain the best hving conditions in 
its environment This set is made up of as many fundamental 
activities as the animal has action mechanisms. This idea, 
like Woodworth's, contains two essential elements — i. Action 
tendencies, their nature completely undefined, somehoAr 
inherent in the protoplasm and its structural organization. 
2. Environmental stimuli antagonistic to the natural action 
tendencies and so tending to produce unfavourable livmg 
conditions for the animal or human. This concept is not 
so advanced as Woodworth's m one particular; that is, 
Woodworth has worked out a concrete plausible mechanism 
for activity, a stored potential energy released by impact 
with the environment in the case of simple reactions and 
reflex responses, and m the case of action tendenaes, a centrally 
dammed-up kinetic energy, operative over a long period of 
time and seeking outlet through the lower centres. The 
biological concept, however, is more advanced in dealing 
more definitely with the environmental stimulus. It defines 
the specific nature of all adequate environmental stimuli as 
antagonism to the organism's natural activities. 

In general terms the biol<^cal conception reduces to the 
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idea of an oiganism, its environment, and the interactions 
between the two. These interactions consist primarily of 
the organism being stimulated to action by the environment , 
that is, the initiation of the responses is chiefly attributed 
to the environmental factors. Psychology is mainly concerned 
with the organism ; if we could know what stimuli have 
caused an organism to behave as it has, and what other stimuli 
will cause it to behave m a new and predictable way, we would 
have, from this point of view, a complete science of psychology. 

Properly speaking, the biological approach includes both 
the concept of the prepotent reflex as laid down by Allport 
and the theory of Behaviourism in its strictest sense While 
the biological approach is objective and stresses the dependence 
of function upon structure it is not necessarily committed 
to the mechanistic explanation of man’s activities The 
biologist is willing enough to accept consciousness or even a 
soul if such functions can be demonstrated In this his 
attitude is more flexible than that of the psychological 
behaviourist and allows for greater lattitude for venturing 
upon new lines of research ; it is therefore more acceptable 
to many psychologists 

Prepotent Reflexes 

The prepotent reflex is a concept which has been taken 
over from neurology and used by some soaal psychologists 
as the fundamental element in human behaviour The 
concept has three essential elements : a simple stimulus- 
response neural mechanism ready to be set ofi by environment : 
a prepotency attaching to certain of these mechanisms : and 
appropriate environmental stimuli The new element over 
and above the ordmary stimulus-response doctrme is the 
utilization of the neurological law that some reflexes take 
precedence over others in the control of the motor outlets. 
The cause for this precedence is not known. It may be due 
to structural differences in the two arcs involving variations 
m the chemicalization or energizing of the synapses, or 
junctions, m the number and type of neurones involved, or 
in the length of arc. The knee-jerk, for instance, involves 
comparatively few neurones and these are connected through 
the centres of the spinal cord, while the most simple thought 
reflex involves the more complexly-pathed associative centres 
of the brain and very comidex masses of neurones. 
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Neurologists say that there are two types of reflexes which 
usually take ascendency over all others : those loaded with 
pleasant affective tone and those producing an unpleasant 
affect. If either type occurs it will take precedence over all 
indifferent bodily reflexes There is no particular law as to 
whether the pleasant shall be superior to the unpleasant, 
or vice versa. In the dog whose spinal cord has been cut 
at the base of the brain so that only the spinal reflexes are 
functioning, a prick on the sole of the foot causes the with- 
drawal of the foot. Tickling the shoulder results in scratching. 
If the two stimuli are given simultaneously, the withdrawal 
occurs but the scratching is inhibited In other words, as 
between these two the pam reflex is supreme Of the reflexes 
with a strong pleasant affective tone, it may be said that the 
sex embrace of a frog is so powerful that it persists even 
though transections are made above and below the shoulders. 
In every case, the prepotency of an individual reflex must be 
experimentally determined. 

Unless the neurologist's classification is mterpreted in 
terms of the neurological explanation of pleasantness and 
unpleasantness, it is subject to criticism on the ground that 
affective tone is subjective and " unpleasantness ” and 
“ pleasantness ” merely verbal symbols for unknown 
phenomena. A strictly neurological description of pleasant- 
ness and unpleasantness is as foUows ; unpleasantness is 
looked upon as an antagonism of reflexes resulting in a 
damming-up, or stasis, of other reflexes simultaneously 
stimulated ; pleasantness is the facihtation of reflexes 
occurring simtdtaneously. Thus from the neurological pomt 
of view, a reflex may attam ascendance either because it is 
inherently strong enough to block off all other reflexes or 
because ^ey facilitate its control over the final common path. 

Allport, the first psychologist to discuss at length the 
importance of the prepotent reflex to psychology, postulates 
SIX hypothetical classes of prepotent reflexes ; these are 
starting and withdrawing ; rejecting ; struggling , himger 
reactions , sensitive zone reactions ; sex reactions. Allport's 
classification is not based upon specific neurological laws such 
as those mentioned above, govenung pleasantness and 
unpleasantness. If the word instinct were taken to mean 
native co-ordinated reflex bdiaviour. Allport's classes are 
more in the nature of six instmcts. They are what AUpoit 
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calls "broad unvarying types of response.” They are not 
simple reflexes ; rather, each class mvolves many reflexes 
co-ordinated to bring about a certain type of response. Each 
class involves many movements and has many appropnate 
natural stimuli. In each instance all three types of effectors, 
the somatic, the skeletal, and the visceral, are mvolved The 
prepotent reflexes are highly protective and adaptive and from 
this fact they derive their supremacy in some undefined 
manner. The most completely efficient reflexes from this 
point of view are supreme at any given moment. Most of 
these responses are present at birth, although reactions of 
the erogenous zones do not occur until soon after birth and 
sex reactions are delayed until the organism has matured. 
Together, they constitute our original native eqmpment. 
All the behaviour we later evolve is based upon and consists 
m part of one of these fundamental responses From their 
imtial appearance, however, these reflexes are subject to 
modification. They therefore expand mto habits, skilled 
motor responses, and higher thought processes Prepotent 
reflexes may be modified on the afferent side through the 
law of the conditioned reflex until the range and number 
and complexity of the stimuli arousing the response, are 
very great. 

Thus a baby is not naturally startled by darkness. He 
does respond by startmg to a sudden loud noise If a door 
slams while he is asleep m the dark, the startmg response 
may thereupon be conffitioned to darkness so strongly that 
it persist throughout hfe The prepotent reflex may also 
be modified on the effector side by a greater refinement and 
speaahzation of response, as when suckmg combines with 
biting and chewmg, and finally the adult human of this 
particular avihzation is eatmg with knife, fork and spoon. 

AUport states frankly that the prepotent reflexes he has 
selected as fundamental are not simple reflexes at all but 
involve many reflexes and many movements. He wishes 
to avoid the term instmct, however, because it is so frequently 
used to include responses which to Allport are habitual and 
therefore not native. Smce all native behaviour is reflex 
when analyzed to its simplest elements, AUport feels justified 
in using the term prepotent reflex to cover our fund^ental, 
spontaneous responses. In this he would be criticized by 
many because he is not only using reflex to designate a complex 
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integration of reflexes but is also including within each class 
some reflexes that are prepotent and some that are not 
Nevertheless such a handling of the fundamental activities 
places our behaviour on a clear-cut stimulus-response basis 
and avoids the necessity of any centrally stored dynamic 
impetus from within the organism. It also penults a sharper 
line to be drawn between native behaviour and habit than 
is drawn in the explanations of MacDougall, James and 
Woodworth. Flight, concealment, providing clothing and 
shelter, modesty, are “ concealment in advance Flight 
and cleanliness are derived from the rejecting reactions. 
The approachmg reflexes of hunger evolve into curiosity, 
huntmg, hoarding and constructiveness. Allport has avoid^ 
some of the behaviounstic limitations by insisting upon the 
importance of these six native co-ordinated types of response. 
His stress is on native structure rather than upon environ- 
mental stimuli, a reversal of the usual behaviouristic emphasis. 

But it is not at all clear where the " prepotency '' springs 
from, according to Allport's theory. Perhaps, after all, the 
SIX “ prepotent reflexes ” must be thought of as deriving 
their prepotency from some mherent, dammed-up energy in 
appropriate nerve centres, as suggested by Woodworth's 
theory. In that case. Allport is more of an mstmctivist than 
a behaviourist. 

Reflexes 

To the strict behaviourist, life in its fundamentals consists 
of reflexes ; in its higher, more complex moments, of con- 
ditioned reflexes Reflex arcs furnish the structure for 
elementary behaviour like sneezmg, winking, squirming, 
startmg, loving, relaxing, stiffening, feanng, ragmg. But 
the reflex needs to be modified through the pnnciple of the 
conditioned reflex to furnish a structure for piost of our 
loving, ragmg, feanng, and for such more complicated 
activities as tennis playing and verbalizing Reflexes provide 
the fundamental structure and the elementary, native 
behaviour. The reflex is mtact at birth and awaits only the 
proper environmental stimulus to set it off. Like any other 
machine, it must be started by someone or something outside 
itself. Once the proper button is pushed, its operation is 
purely mechanical ; no release of inner energy or operation 
of a superior soul is required to set it in action. If this were 
the whole story, structure would be dommant and our life 
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history predetermined by the number and type of reflex arcs 
present at birth Fortunately or otherwise, the central 
synapses of any reflex arc can be connected imder the proper 
conditions with those of other reflex arc circuits. Such 
connections are entirely determined by environmental stimuli. 
If a bell nngs every time we approach a table laden with a 
hot, savory dinner, very soon our mouths will water at the 
sound of that particular bell whether the table is ready or 
not. Whether the artificial stimulus is a bell, a gong, or a 
woman in a blue gingham dress depends upon the country 
we live in, the soaal status of the family, the customs of our 
particular group, and a great many other factors, not one of 
which are in any way related to heredity, instinct or original 
native equipment So, although he admits the existence of 
certain elementary native responses due to structure, the 
behaviounst places all his stake on environmental influence, 
saymg that he can make a street-car conductor or a musical 
gemus out of any man with a normal body by controlling the 
outside influences to which he is subjected. 

The elementary activities which exist at birth in great 
number can be divided into three classes ; First are the 
somatic reflexes like the eye wink, knee jerk, swallowing, 
coughmg ; the second are skeletal reflexes and consist of 
random sporadic movements of the body and limbs. Each 
such movement is a response to a specific stimulus. Usually 
the stimulus is from within the body and usually it cannot 
be named except m such mstances as ^ose of pain and hunger 
The third class is made up largely of viscei^ reflexes or, as 
Watson terms them, “ gut responses ". These gut responses 
occur in response to specific external stimuh In them the 
reflexes are co-ordinated and, according to Watson's experi- 
ments with infants, are fairly well unified into three definite 
patterns to which Watson gives the names of fear, rage, and 
love The fear consists of "checkmg the breath, jump or 
start of the whole body, crying, often defaecation and urin- 
ation."^ It is naturally aroused by two stimuli only, one is 
loss of support, the other is a loud noise. AU previous 
conclusions that we are naturally afraid of snakes, furry 
animals, the dark, high places and so on, have been definitely 
proven to be false and can be set aside along with the doctrine 
of vestigial traces which was called upon to explam these fears. 

Bekavtortsm, John B Watson, 1923, p. 134 
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The only adequate stimulus to rage is restraint of movement 
induced either by holding the infant’s arms close to his sides, 
holding the legs firmly together, holdmg the head so that it 
cannot move. The characteristic reactions going to make 
up the rage pattern are, “ stiffening of the whole body, 
screaming, temporary cessation of breathmg, reddening of 
the face changing to blueness. It is obvious that while these 
are the general overt responses, the greatest concentration 
of movement is in the visceral field. Blood tests of infants 
so man-handled show that there is an increase of blood sugar.” 

Love reactions are naturally aroused by stroking the 
erogenous regions, tickling, patting, rocking, dandhng and 
so forth. The response to such stimuli includes cessation 
of crymg, gurgling and coomg “That visceral factors 
predominate is shown by changes in circulation, in respuation, 
in the erection of the penis, etc.” 

The reactions outlined above, that is, love, rage, and fear, 
comprise the sum total of our native equipment They 
are the original unlearned responses and everything that 
comes later is developed from these by means of the mter- 
polation of artifiaal stimuli on the conditioned refiex principle. 
Conduct consists of bodily changes and movements that 
can be seen and measured. When enough objective measures 
have been made, we shall be able to predict the response 
of any nameable stimulus 

This experimental linutation upon the number of demon- 
strable, unmodified, and unlearned human activities is now 
generally accepted by the majority of psychologists. The 
behaviourists' stress upon the all-importance of environmental 
stimuli and his confidence m the principle of the conditioned 
reflex is not so generally acceded to. The response patterns 
as descnbed by Watson have never been shown to be specific 
and exactly the same for all infants, as they would be if the 
stimuli alone were the dominant factor rather than the 
condition of the organism at the time the stimulus is intro- 
duced. This is true even in the case of the most simple 
reflexes where mechanical perfection might be expected if 
it were ever to be found in human conduct. Variations 
occur in the gut patterns. Not all babies respond with “ rage ” 
to restraint of movement. Sometimes behaviour more like 
the love pattern occurs, that is general relaxation of the body, 
and sometimes if he has just been fed, the baby falls asleep. 
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From these two instances it wiU be seen that there are two 
possible variations ; t)?pical movements may be differently 
combined and differently integrated, or a completely typical 
pattern may be set up due to reactions already going on at 
the time the stimulus is introduced. 

Behaviourism represents an over-simplification of funda- 
mental activities, in an effort to make their purely mechanical 
basis apparent. Behaviourism is correct in ascribing all 
movements and activities to mechanisms of “ reflex ” nature. 
But it is not correct in omittmg all descnption of the constant, 
spontaneous activities origmatmg within the organism itself 
The integration or combination of these with activities 
initiated environmentally, in fact bnngs about a type of 
response very different from the simple reflex emphasized 
by behaviourism. 


Unit Responses 

The vanations not accounted for by behaviounstic theory 
indicate that there are other factors in elementary human 
behaviour besides simple and conditioned reflexes There 
are certainly two very important factors left out of the 
behaviouristic account. There are the constant interior 
activities originatmg within the organism itself, of which 
an example is the constant tome motor discharge to the 
musculature of the organism , most of these activities go on 
within the organism from before birth until three days after 
death There is also the integrative principle of synaptic 
conduction which is similarly operative from the time the 
neural paths are complete until the final falhng-apart of the 
synapses 

Moreover these two factors are simultaneously operative. 
As a result, from the very beginnmgs of hfe, the organism 
produces not merely hundreds of individual reflex activities 
but also ever changing patterns of self-activity. Body 
temperature, heart beat, changes due to growth of tissue, rate 
of bodily metabolism, tonus of the muscles that keep the 
body from collapsing, activities due to the presence of hormones 
in the blood, enzjmie activity, all illustrate mtemal activity 
going on before the baby is bom. After burth, hunger, 
excretory activity and respiration appear. It is only gradually 
that the outstandmg environment is allowed to impinge upon 
the individual and to a noticeable extent modify his total 
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onit repsonse. This nnit response consists in the unique 
combination brought about by phasic (transitory) stimuli 
upon the existing stream of self-activities already progressing 
within the organism in question. 

The importance of the integrative mechanisms in this 
connection can scarcely be over-emphasized and all responses 
within the psychological field must be studied with the 
integrative mechanism clearly in mind The unit response 
has as much an individuality of its own as any single one of 
its constituents. This principle is readily demonstrated in 
the field of chemistry. We grant immediately that one atom 
of oxygen will not change unless tampered with. We 
feel the same to be true about hydrogen but let one atom 
of hydrogen and two atoms of oxygen combine, and we call 
the result water. In other words an entuely new entity with 
quahties and reactions peculiar to itself results from the 
coming together of these two elements in this particular 
way. Why should it be any different with the single reflex 
reactions which, joined together, constitute human behaviour ? 
Sensations from a jazz band when we are happy, successful 
and well fed unite with the responses already going on within 
us to form gaiety, hilarity and a desire to step out for the 
evening. To listen to the same band when we aresuffenng 
from suspense or anxiety causes a conflict which is so unbear- 
able that we wish to annihilate the band in order to avoid 
suffering extreme discomfort until we are out of hearing 
In other words, to explain our fundamental activities only 
unit responses of the organism can be considered 

If the internal responses are necessarily integrated into a 
unit response it is certainly impossible for an outside stimulus 
to have its own way regardless of mtemal activities. Any 
reflex set up from the outside must combine with the internal 
activities with a consequent resulting change m both. 

There are four possible types of change. First, the stimulus 
may be either allied or antagonistic ; second, the self activities 
may be either increased or decreased If the reflexes set up 
by the environmental stimulus are antagonistic to the self 
and the self activity increases, then the stimulus will be 
destroyed either m whok or in part. If, under these con- 
ditions, the self activity is decrees^, the self will be destro3red 
either in whole or in part. If, however, reflexes set up by 
the environmental stimulus are allied to the self and the self- 
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activity increases, the power of the organism increases because 
it adds to itself the strength of its ally. If under these con- 
ditions the self-activity is decreased, the power of the ally 
is relatively increased. This self-decrease, however, is not 
destructive as long as there is complete alhance. 

In each instance the combination of the internally initiated 
activities with those aroused by the environment results in 
a new unit response which has its own umque characteristics 
qmte apart from those of its constituents. 



Different Theories of Fundamental Activities 
Chart indicates a graphic analysis of the external and internal 
stimulation elements responsible for iundamental activities as 
postulated by various theories described m the text 

Summary 

Originally all human activities were considered expressions 
of the human soul. This soul was identified by the primitive 
man with spirit or breath because, when the breath departed, 
the body activity ceased. The scientist looked upon the soul 
as a non-matenal entity whose activities are paralleled by 
those of the body. To-day psychology is divided between 
those who still stress an inner source of energy which finds 
expression through the body mechanisms and those who are 
content to describe our activities in terms of overt behaviour. 
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Ps3rchologists of the first type, which we have called the 
Dynamic group, stress the psychic aspects of behaviour. 
They say that the inner life energy is constantly striving 
toward some definite goal or purpose. The body mechanisms 
it uses are the instincts. The foremost exponents of this line 
of thought are the psychoanalysts, Freud, Jung and Adler, 
and the instinctivists James, MacDougall and Woodworth. 
The psychoanal3rsts in particular are very much concerned 
with psychic activity and very little concerned with body 
mechanisms. They call the life energy the Libido. The 
Libido is continually fighting an antagonistic environment 
for self-expression. According to Freud, the Libido is chiefly 
sex energy and finds its outlet through sexual channels The 
envircHiment is particularly antagonistic to sex expression 
so that most of this energy is held m the Unconscious in the 
form of imfulfilled desires or wishes Jung does not agree 
with Freud in this emphasis on sex but maintains that the 
Libido finds expression through egoistic channels quite as 
much as it does through sexual. The mdividual Unconscious 
is not alone m its influence on our conduct We are equally 
under the sway of the collective Unconscious, which contains 
the raaal archetypes or tendencies to thought and feeling 
which are our raad inheiitance. Adler holds that we are all 
striving for the consummation and perfection of our ego. 
If, at any time we feel our supenonty jeopardized we take 
refuge in compensatory conduct. Usually these compen- 
sations are more or less successful. When they fail, the 
individual degenerates, becoming either neurotic, criminal, 
or sexually perverted. 

The Instinctivists start from the same hormic foundation 
or inner urge that the psychoanalysts postulate but instead 
of confining the outlets for activity to one or two instincts, 
the men in this group describe a great many instinctive 
mechanisms which the iimer energy may use as outlets. 
Instincts are not stereotyped, cut-and-dried responses, but are 
merely native dispositions to certain types of behaviour. 
They determine the end and the mode of action, but the 
specific act depends on drcnmstance. James lists a great 
many instinctive impulses to action and maintains that 
human beings have just as many instincts, if not more, than 
animals do. MacDougall lists only thirteen instincts but 
holds that each instinct is accompanied by an emotion on the 
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one hand and a thought-process or a recognition of a situation 
on the other. To bndge the gap between the dsmamic group 
and the behaviourists, Woodworth puts forth the concept 
of reaction tendencies. Reaction tendencies are themselves 
responses to certam stimuli which have not yet foimd motor 
outiet. The tendency to action represents blocked-up 
energy. If the natural motor outlet is not opened immediately, 
the tendency itself acts as a stimulus to a series of preparatory 
reactions which finally result m fulfilment of the initial 
impulse. 

Biologists, after the manner of Woodworth, maintain that 
the organism has but one type of activity and that is an action 
tendency to mamtain the best hvmg conditions in its 
environment. The biological concept lays great stress upon 
the environmental stimulus and upon the natural antagonism 
between an organism and its surroundmgs 

The prepotent reflex theory as given out by the neurologists 
ascribes the dommance of some reflexes over others to the 
pleasant or unpleasant affective tone accompanymg the 
dommant impulU Prepotency ansmg from such a cause 
still retains a tmge of the dynamic attitude Allport, in taking 
over this concept mto psychology, gets pretty far away from 
the original reflex idea. He maintains that the elements 
of behaviour consist of six prepotent types of activity. He 
names these types of activity prepotent reflexes, saying that 
because of their high protective and adaptive v^ue they 
take precedence over all other t)^pes of activity as to control 
of the final common path. 

The behaviourists on the other hand see no need for 
stressing this factor of prepotency. The elements of behaviour 
are reflexes They are modified by experience through the 
principle of the conditioned reflex. The modification is 
continuous and immediate, so that the environment becomes 
more important in shapmg the mdividual than any inhented 
mechanism. 

This emphasis upon the parts of the mechanism and parts 
of the response rather than upon the integrative factor and 
the unit response, results in an mcomplete picture. The unit 
response theory holds that the key factor to human behaviour 
is the constant activity set up within the organism day and 
night by neural and chemical processes within the body. 
Each incoming nervous excitation has to be reconciled one 
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way or another with the activity already going on. This 
is made possible by the mtegrative mechanism of the human 
nervous system. The resulting response does not consist 
merely of the algebraic sum of all activities going on at the 
moment. It is in fact a Unit Response with characters derived 
from its umty and not shared with any of its constituents. 



CHAPTER III 


Elementahy Unit Responses 

The Organism as a Reacting Unit 
The hnman oigamsm, apart from its environment, presents 
a umt action pattern determmed by the structure and maturity 
of the organism itself Begmmng before birth and lastmg 
imtil death, our bodies are a vast whirlpool of activity springmg 
from the hfe process continuously operative withm the 
organism, that is, from the activities of the heart, the lungs, 
the stomach, the mtestines, the endocrmes, the blood stream 
and other liquids, and from the activity of the smooth and 
skeletal muscles 

The normal baby is already in action when he comes into 
the world His heart is beatmg, there is considerable tension 
in the skeletal muscles, and his bowels and digestive tract 
are also tense and active His body temperature is established. 
Soon after birth the child begins to make a large number 
of spontaneous random movements with arms, legs, head and 
trunk. These random spontaneous movements have no 
reference to his environment They occur no matter whether 
he is m his bed, on the table, or m the arms of his nurse. 
These activities constitute the ongmal unit pattern and are 
maintained as long as the body continues to live 

The origmal pattern is, however, modified by the growth 
process, which brings about changes m cell structure, in 
endocrme activity or m the integrative mechanism itself. 
The sex glands, when they mature at puberty, give excess 
activity throughout the entire organism for a period of years 
Sometimes these developmental activities become permanent 
parts of the spontaneous action pattern as when certain 
endocrine glands coming into action compel a rearrangement 
of the functioning of all the endocrine glands. In this case, 
the whole integrated unit pattern of activity shifts permanently 
or for the good part of a lifetime. 

The unit pattern can also be modified by external objects 
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permanently attached to the body, or kept attached for long 
periods of time, like clothes, artificial limbs, and teeth. Also 
permanent environmental influences like gravitation, air 
pressure, oxygen content in the air, temperature limits, and 
climate have a similar effect. 

All these developmental and fixed environmental stimuli 
when they first appear, evoke some appropriate umt reaction 
from the previously existing unit or organism activities. 
Then, gradually, the bodily tissues affected by the stimulus 
become permanently changed. The muscles become stretched, 
tightened, enlarged, or the glands become adjusted at a new 
level of activity, the blood formula is chemically changed, 
or the receptive threshold raised in the tissue. Then, of course, 
the activity unit has really changed, m that degree, and its 
unit responses will change correspondingly ; not in type or 
nature but only m degree, or in increased or decreased respon- 
siveness to certain sorts of stimuli The integrated reaction 
unit always rematns fixed and determined solely by the organism 
itself 

TTie spontaneous action unit presents a force which any 
new environmental stimulus must either successfully oppose 
or successfully ally with before it can modify conduct. It 
introduces a bamer which makes it impossible for any external 
stimulus to find a free and mdependent outlet through the 
motor channels The baby soon after birth engages m a series 
of activities which ongmate m the environment rather than 
within the organism. He sucks at the breast or bottle, 
swallows, and digests food, then expels the waste. He draws 
his foot up and pushes a hand off his other leg ; he spreads 
out his toes when his foot is tickled. He cnes when bathed, 
or when his feet 2ire snapped with nurse’s finger or when 
handled in certain ways apparently unpleasant to himself 
He starts at loud sounds, clings to a finger, relaxes when 
petted. These movements and actions do not occur except 
when some object comes near him or touches him 

In these instances, a baby reacts, not with a separate, new 
movement, but rather with a re-alignment and modification of 
his spontaneous movements. In the case of sucking, breathmg, 
crying, trying to move his feet and hands when they are 
restramed, and of digesting food, the stimulus objects bring 
increased energy to the parts already energized and make 
more active the previous activity. Petting and startling 
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cause decrease of energy in many parts previously energized ; 
crying, wriggling, and the spontaneous body movements 
cease. Food m his stomach stops many of the random 
movements of his body and limbs also, while starting new 
movements in the ahmentary canal, salivary glands, and the 
blood vessels of the mtenor of the body. The reactions in ail 
instances involve the entire unit activity of the body ; there 
is a shift, an mcrease of some activities, and a decrease of 
others. Thus the final response will depend on the nature 
of the change made m the already existing activity. 

Every phasic activity, no matter how simple or involimtary 
or separate it may seem to be, follows this law. In the adult 
organism not a single reflex reaction, no matter how seemmgly 
simple and separate from all other activities, can actually 
take place without being in part or whole a umt response 
of the whole organism The knee-jerk, for example, difiers 
in extent when the subject is hungry, after he has eaten, and 
after his food is digested It can be " voluntarily ” suppressed 
altogether with some practice. The wink reflex, and the 
pupillary reflex vary greatly accordmg to the general condition 
of the orgamsm and other activities gomg on. None of these 
simple reflexes can take place without some redistribution 
of many other activities in the total unit So even these 
supposedly separate reactions actually take their place as 
umtary responses of the organism. 

The “ higher ”, or more " conscious ” activities involve 
umtary action of much greater portions of the whole organism. 
A reaction is regarded as " consaous ”, m fact, in proportion 
as it involves more and more complete and extensive reaction 
of the central mtegrating mechanism of the organism, the 
central nervous system, and consequently involves more of 
the organism in its umtary response. The response is alwajrs 
unitary. But umtary responses are sometimes made with a 
finger, sometimes with a toe, sometimes with a single trio of 
reflex nerves ; while at other times, unitary responses reqmre 
arms, hands, head, and body. 

The child’s spontaneous original activities do not spring 
from thin air ; nor from any unknown source of unspecified 
character. His original activiti^ spring from thousands of 
different mtemal influences exercised upon the receiving 
organs attached to his nervous system. These impulses are 
conducted into the complicated system of ” nerve centres ’’ 
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in the brain and spinal cord, vdiere all the thousands of 
impulses simultaneously received are sorted out and brought 
together in a pattern dictated by the shape and arrangement 
of the child’s body and by the nature of the nerve centres and 
their inter-connections Once this pattern of actions becomes 
a single integrated umt, it must react as a umt to any fresh 
activity put into it 

This unit energy pattern is precisely what pioneers of 
psychology were tr3nng to explam with their various theories 
of fundamental activities fully described in chapter two. All 
the early concepts of fundamental activities contained a 
mysterious, vaguely described, dynamic factor which expressed 
itself for still vaguer reasons in particular predetermined 
inherited types of behaviour The Libido is a mysterious 
concept of this class which assumes an iimer, unknown driving 
force compelling the individual m the general, predetermined 
direction of sexual activities. The concept of instmct 
similarly assumes an mner dnvmg force which caused the 
organism to behave m various predetermined ways towards 
various t}rpes of environmental objects The action tendency 
concept assumes the same two general factors, attempting 
to explam the dynamic drive in terms of neurological summa- 
tion and stasis 

The idea of the biological tendency similarly included 
a spontaneous dnve of mysterious character which made the 
animal seek a favourable environment and which ceased to 
operate when such an environment was attamed 

All these theones neglected entirely the two fundamental 
facts upon which the concept of umt response is based First, 
the constant pattern of self activity spontaneously mitiated 
and maintained through the mediation of the cent^ nervous 
system in human beings and m higher animals This con- 
stitutes the djmamic, spontaneous dnvmg factor of the earher 
concepts. The second factor ignored by the earher concepts 
is the laws of integrative activity which determine how 
environmental objects shall be treated by the already acting 
organism. These rules of mtegrative combination constitute 
the element of predetermined form of the activity which the 
earlier concepts found inherent m the nature of the organism. 

Adequate SHnudi to Unit Responses 

The adequate stimulus to a response of the unit organism 
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may be a simple object, like a blanket that gets over the 
baby’s face. It may be a person, like the baby's mother or 
nurse On the other hand, it may be a situation such as the 
child's being shut into a room for misbehaviour; or the 
mother’s commanding the child not to do something, or to do 
something that he doesn’t want to do. It may be a single 
force, like a loud sound, or gravitation causing baby to topple 
off his bed. What, then, is the essential characteristic 
that makes for " adequacy ” of any thing, person, situation, 
or force in evokmg some unit response from a naive 
baby ? 

The " adequacy ” of any environmental stimulus depends 
upon its abthty to influence the unit pattern of actunttes in some 
way There are many stimuh to which the human body 
is at all times completely mdifferent, mfra-red and ultra 
violet rays for instance, soimds above and below a certam 
pitch. But withm the range of normal sensibihty there are 
periods, such as mfancy and old age, when certam receptors 
are either not functionmg at all or at best have only a limited 
receptivity At birth the human mfant is most responsive 
to touch, internal pressure, and pain. He curls the fingers 
of his hand when the hand is touched, spreads his toes, draws 
up his leg if his foot is tickled, and hes relaxed if he is stroked 
or petted Inside the baby’s digestive track, pressures and 
pains from food and from the contractions of the stomach 
during hunger pangs register effectively very soon after birth. 
The new-born mfant also responds to temperature and 
probably to taste and smell. Normally the mfant when 
hungry will turn toward the breast, attracted by the smell 
of the milk But it is said that if a strong smelling medicant 
is put upon the breast the infant will not take it. 

Vision and hearing are least developed at birth The 
pupils of the new-born will contract to light but the child 
does not follow the light with its eyes until the third or fourth 
day, and several months pass before he can discriminate 
colour. Hearing at birth is impossible because the middle 
ear is filled with amniotic flmd which may be partially 
replaced in a few hours, but the usual time is three or four 
days. 

These experimental conclusions as to the functioning of 
the infant’s receptors at birth are confirmed by the neuio- 
anatomists who have demonstrated that the nerve tracts 
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from the various receptors are in varying conditions of maturity 
at birth. Those from the touch receptors are best developed, 
and those from the inner ear are least developed. Given 
this condition of the organism, it follows that there are many 
stimuli to which the baby most remain oblivious. These 
stimuli, since they carmot register on the child's organism, 
will not influence in any way the child’s umt pattern 
activities. 

The first criterion of adequacy, then, will be that the 
stimulus must first of all be adapt^ to stimulate effectively 
some sense organ which has “ come in ”, functionally, 
and has begun to work at the time the stimulus is 
applied. 

Stimulus Must Compete Successfully mth Other Stimuli 

Many a stimulus may be suitable to register upon its 
appropriate receptor organ ; and it may actually register on 
the organ itself. But still no umt response of the mfant or 
adult organism need occur, unless the action impulse set up 
is strong enough, and of the nght kind, to compete successfully 
with other stimuli from without, and with the natural, 
spontaneous activities fomung part of the unit action pattern 
itself. 

" See, baby ! ” says the mother, and dangles a dull, dark 
object before baby’s eyes. No response Does the danghng 
object register on the child’s eyes ? Probably, assumuig 
the baby is of sufficient age. But a bnght ray of surhght, 
reflected from a mirror is wandering across the w^, and baby’s 
eyes follow it. The light ray competes successfully , the dark 
object does not. Baby responds to the ray, and not to the 
other. 

The baby is crying. The nurse shakes his rattle which, a 
moment before, he had grasped e^erly and shaken with 
apparent delight. No response, now. Why ? A sudden 
hunger pang has seized his stomach in its gnp The pang 
is a stimulus that can compete successfully with the rattle, 
so that the baby no longer responds to the rattle. 

An adequate stimulus, then must not only register on some 
sense receptor ; it must also register so strongly, or so deftly 
as to compete successfully with the other stimuli and activities 
simultaneously going forward. 
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Stimulus Must Change Untt Pattern of Activities 

This is not the same as competing successfully with other 
stimuli. The situation is analogous to Weber’s law of sensory 
discrimination which states that we cannot discriminate, 
or notice a diSerence in sensation (that is, respond to a differ- 
ence in the intensity of a stimulus) unless the existing stimulus 
is increased by a certam fraction of itself. If there is scarcely 
any light in the room, you can notice a marked increase of 
light when a candle is brought in , but if the room is in broad 
daylight, the candle light would not increase the light enough 
to make a perceptible difference. It would take a large 
electric light, or spot light, perhaps, to increase the illumination 
enough to be detected. 

Now the same thing holds true m the matter of unit 
responses. If a baby has his fingers very tightly closed, as 
a part of his unit response pattern, a shght pull directed 
toward opening the fingers will not produce any result. A 
stronger pull at the fingers will bnng a quick tightenmg, in 
opposition to the pull The stimulus pull had to be sufficient 
to upset, or change, the existing activity. A httle more water 
in a river will not change its course, but a flood of millions 
of gallons upsets its present action altogether, and requires 
a new and larger outlet. The stimulus must appreciaUy 
increase or decrease the existing stream of umt activity. 

Stimulus Must Oppose or Ally Itself with the Activity Pattern 

The same holds true, at the other extreme, if the baby’s 
hand is relaxed completely, but for another reason You 
can open his fingers up wide and pull the hand out flat, without 
calling forth any reaction at all. Now pull the fingers a 
little farther back, so that the relaxed muscles are stretched 
sufficiently to hurt, in spite of the lack of tension in them to 
begin with The baby suddenly grasps his fingers together, 
and tries spasmodically to close his hand in opposition to 
your pressure upon it. There was no activity in the nerves 
and muscles of the hand, to start with, that was tending to 
keep it shut The opening of the hand, therefore, had no 
effect of opposing an existing umt response of the organism’s 
established pattern. In other words, if the child is not 
" trying ” to keep his hand shut, you cannot evoke any sort 
of unit response by opening it. There must be opposition 
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to an existing activity, to evoke a response of oppotiUon. fttnn 
the unit organism to the stimulus. 

Or, on the other hand, try to evoke a reaction of alliance 
vdien the child is not active in the way you try to make him 
active. Let the mother, for instance, pick a child up from 
his play with blocks, on the floor, and begin to caress him. 
At other tunes, the baby will smile, and coo, and snuggle 
delightedly closer to the mother. But now, those activities 
going on m the child are not the ones that mother has chosen 
to stimulate. The baby may begin to cry, and to struggle 
to get down upon the floor again with his toys. In this case, 
the mother's caresses are felt as actual opponents to the baby's 
activities, and he responds with opposition. On the other 
hand, especially if he is somewhat tired, he may merely remain 
inert, and unresponsive to loving When rdeased, he may 
have forgotten all about his toys. That is, his former 
activities may have ceased. But until he " wants ", as we 
say in eveiy-day language, " until he vants to be kis^ and 
petted ", he will remain indifferent to the petting and caressing. 
He will not respond with alhed activities. If the mother 
helps him with his play by bringing fresh toys, or by throwing 
his ball back to him, then he lai^bs, and manifests every sign 
of delight and friendliness toward the mother as pla)tiellow. 
In that case, she has alhed herself with activities already 
going on. There must be alliance to an existing activity, to 
evoke a response of alliance with the stimulus from the unit 
organism. 


Summary 

Any stimulus, whether thing, person, situation, or force, 
in order to be an adequate stimulus to evoke unit organism 
responses, must possess the following characteristics : 

1. Stimulus must register effectively upon some working 
receptor organ of the nervous system. 

2. Stimulus must compete successfully with other stimuli 
simultaneously operating. 

3. Stimulus must increase or decrease existing activities of 
the organism sufficiently to diange present pattern. 

4. Stimulus must oppose itself to. or ally itself with, existing 
activities of the unit organism. 
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Responses of the Unit Organism 

If a stimulus succeeds in modifying the unit activity pattern 
two general classes of response are observable 
First, a stimulus opposed to the activity of the organism calls 
forth a response of opposition ; and a stimulus allied 
to the organism's activity calls forth a response of alliance. 
Second, a stimulus which mjects greater activity mto an active 
part of the central nervous system than the activity 
already going on there, calls forth a decrease in activity 
of the imit self, and a stimulus which mjects weaker 
activity than that already present, evokes an increase 
in activity of the self. 

Since mcrease and decrease of unit pattern activity may 
occur under conditions of opposition as well as under conditions 
of alliance, four fundamental types of unit response are 
possible. 

Responses of Opposition 

1. Opposition and increase of activity. 

2. Opposition and decrease of activity. 

Responses of Alliance. 

3 Alliance and increase of activity. 

4. Alliance and decrease of activify. 

Responses of Opposition 

Whenever any incoming phasic activity interrupts or inter- 
feres with the mam umt pattern, the new activity will be found 
to oppose the unit pattern. Under these conditions, if the 
incoming activity is much stronger than that already going 
on, the latter wiU be decreased to make room for the new set 
of activities If, however, the new stimulus injects a weaker 
set of activities into those already well established, the new 
activities will soon be overcome and thrown out. If you pry 
open a baby’s fingers gently, just enough to let him grasp 
them shut over your opposition, he will increase his energy 
in grasping each time. If you tear his grip loose altogether, 
however, his hand relaxes, at least for a moment, and he makes 
no further effort against your superior force. In the first 
case, you injected inferior, weaker activity than that going on ; 
in the second case, srou injected stronger, greater activity 
than his own. 
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Opposition Increase 

When you flick a baby's feet he becomes more active all 
over. The nurse does this, primarily, to make him suck at 
the mother’s breast more energetically. It is effective. He 
always attacks the nipple with more vigour ; he also whimpers, 
and squirms all over, and perhaps doubles both fists hard, 
and kicks a little. Ilie same thing happens when the baby 
is bathed, particularly if a shower is used, so that he gets 
hundreds of little blows all over his body. He throws his 
arms and legs about, and screams with adl his might. Also, 
if the baby’s arms are held to his sides or his head is restrained 
from movement, the child will get red m the face from his 
violent effort to move. 

In the case of snapping the child’s feet, or holding the 
baby’s head or limbs when he is making random movements 
with them, it is clear that the stimulus is opposed to the unit 
oiganism’s existing activities ; opposed, in fact, to the normal 
unit pattern of activities, as integrated by the organism’s 
central nervous s)rstem. Nor can there be any doubt that the 
kicking, screaming and pushing involve a great increase 
in the child’s general activity. 

It should be further noted that the stimulus activity, 
al^ough opposed to that of the responding organism, is 
nevertheless much weaker than the total unit pattern. The 
smart of the flicked foot, the prickle of the needle shower, 
and even the pressure of the restraining hands are not over- 
whelming, although the latter might reach the point if con- 
tinued long enough under sufficient pressure 

Opposition Decrease 

One of the most interesting situations illustrating the most 
extreme decrease of the tonic self by an overwhelming incoming 
activity occurs when the organism is startled by some sudden 
violent explosive stimulus. Watson’s experiments with 
infants show that loud sounds “ almost invariably produced a 
marked reaction in infants from the very moment of birth. 
For example, the striking of a steel bar with a hammer will 
call out a jump, a start, a respiratory pause followed by more 
rapid breathing with marked vasomotor changes, sudden 
closure of the eye, clutching of the hands, puckering 
of the lips. Then occur, depending upon the age of the 
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infant, a^ing, falling down, crawling, running or walking 
away."> 

In terms of unit response, sharp, abnormally intense stimuli 
cause a sharp positive inhibition of some or nearly all activities 
for a fraction of a second. The incoming activity is so much 
larger than the normal unit energy pattern that the latter 
is completely overwhelmed. In the case of Watson's steel 
bar, the loud noise near the baby's head injects more activity 
into the integrative activity centres of the brain than that 
already there, and practically all activity decreases for a 
moment including even the heart action. The opposition 
to this type of stimulus is evidenced by the baby's desire to 
get away from it if possible by crying, falhng over, or crawling 
away. 

Another, less extreme, example of the opposition-decrease 
situation occurs during the digestion of food. The baby 
tmder the influence of hunger pangs is very active and noisy. 
He is whimpering, crymg spasmodically, throwmg his legs 
and arms about, and tummg his head. When the mother 
gives him his bottle, his previous activity stops almost at once. 
He becomes concentrated on sucking the bottle, and perhaps 
pushmg downward with his feet each time he pulls at the 
nipple. He also doubles bis fists hard, or tnes to grasp the 
bottle. 

As the milk gets down inside his stomach, he becomes less 
and less active No achvUy is inhibited outnght as m the 
previous case , they all continue, only much less energetically 
and tensely His hands relax, his legs also. His body 
becomes comparatively limp He moves his eyes rather than 
his head to follow passing lights or objects. He becomes 
relaxed; all his movements are gentler and calmer. His 
unit activity at least the visible part of it, has decreased. 

Food in the stomach, because of the arrangement of the 
nerves it stimulates, is able to inject more powerful activity 
into brain centres than the activity it " inhibits As a 
result there is an increase of activity in the digestive and 
intestmal tracts, an increase of blood supply to the stomach, 
smd an mcreased flow of gastric and salivary juices Eneigy 
is withdrawn from the skeletal muscles, the blood supply to 
the periphery of the body is decreased, and the precipitation 
of adrenin, glycogen, and other eneigy supplies to the muscles 

* Watson, J. B., op eU., p lai. 
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are also decreased. In other words, there is a decrease of all 
'' activities which constitute the normal, evenly balanced pattern 
of the organism. Sometimes pressure of food in the stomach 
decreases activity all over the body to the extent of putting 
a person to sleep if he has eaten too much and yet avoided 
indigestion. 

In the same way that the food opposes the organic activities 
and overcomes the hunger pangs, the body in turn opposes 
the food. The opposition of the food evokes a counter pressure 
with the stomach and intestines and the secretion of chemicals 
calculated to destroy and dissolve the food. These activities 
are not nearly so energetic as the natural ones of the regular 
pattern, so that all these reactions constitute a decrease of 
total unit response under conditions of opposition to an 
antagonistic stimulus of greater volume and strength. 

Alliance Responses 

Not all stimuli evoke a response of opposition. Our social 
structure is based upon the fact that our contacts with other 
people are for the most part of an allied nature. Certainly 
our set is in that direction, otherwise we should hardly let 
ourselves be persuaded by salesmen, ministers, teachers and 
parents In general, we are allied to organisms whose 
activities most resemble our own Our own family, our own 
townsmen, and people of our own race come closest to complete 
alliance, while foreigners and members of other r^ces are 
least allied. 

AUiance-ancrease 

One special type of very close alliance is found between 
the mother and the very young child. The child has been 
but lately an integral part of the mother's organism itself and 
still continues to be as far as mental focus and emotional 
attitude are concerned. Usually the mother, as a stimulus, 
sets up greater activity in the child's organism than that 
already functioning. She brings food, warmth, shelter, 
comfort, secunty, and the baby decreases its own activity 
in order to receive what its mother has to give. 

Nevertheless, as the child grows older there are many 
situations where the child increases his activity in response 
to this very closely allied stimulus. If the mother returns 
to the playroom after several hours absence and simply stands 
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quietly waiting for the child to see her she is injecting an 
inferior allied activity into his central nervous system, and 
as soon as the child sees her he responds by increasing his 
allied activity. He may run to her and put his arms around 
her, hugging and kissing her, he may pull at her skirt, and try 
to climb into her arms. Sometimes this over-activity takes 
the form of becoming very busy with slides, box climbing, or 
running, all in order to wm the mother's attention and love. 
The response is one of mcreased activity on the part of the 
unit integrated energy pattern to an allied stimulus which 
sets up activity inferior to the self. 

Alliance-decrease 

When the child’s mother takes hiirt up in her arms, and holds 
him in a comfortable position, she thereby immediately 
allies herself with his natural unit response pattern whidi 
has to hold him m that position against gravitation. Only 
this being held by the mother is still more comfortable. 
Also, her body heat is just like his and enhances his own. 
stimulating his organism in accordance with its pattern. 
When she kisses him the pressure of her lips on his is totally 
unlike the food contact ; the food gives taste and smell ; the 
lips give only pressure, soft, like the child's own lips, and 
affecting his action pattern in just the same way It is a 
perfect alliance. Since the mother is doing part of the work 
of his own bodily activities for him, he has less work to do 
to maintain the unit response pattern in its natural condition. 

If the mother hugs the child tight, and caresses it with 
lips and hands, so that a superior volume of allied energy is 
injected into the child's central nervous system, he will calm 
down, and yield himself happily to her caresses His energy 
decreases m intensity and in the total amount of movement 
in alliance with the greater activity evoked by the mother. 

The same situation arouses a similar response in adults. 
Petting and caressing, causing love jiassion, make women limp 
all over, and at its extreme, the systoh'c blood pressure drops 
sharply, showing the heart too has decreased its pumping 
activity greatly. 

Fow Elementary Unit Responses 

We are now in a position to describe definitely, the elemen- 
tary unit responses, and to give them names. 
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Dominanct 

When the responses of increase of activity, and opposition 
to the stimulus combine in a single unit response, a good name 
for this behaviour is dominance. This is the most primitive, 
and the most frequently occurring elementary unit response, 
especially in infancy, childhood and youth. It is the action 
often referred to as aggressiveness, on the one hand when the 
subject takes the initiative ; and resistance when the subject 
merely hangs on to something or persists in some line of 
action against environmental opposition 

When the baby grasps a rod tighter to resist its being 
pulled away from him until he suspends his whole weight 
from the grasp of one hand, this is passtve dominance, or 
resistance. V^en animals and chil^n chase anything 
that runs away from them, this is active dominance. Running 
away makes the stimulus activity inferior. 

In the case of adults, fighting, whether with the fists, 
guns, or by verbal combat, is the most primitive mstance of 
active dominance , but winning a college degree, succeeding 
in a profession, or success in sports, all involve active 
dominance exercised over a long penod of time. 

Compliance 

When the response of opposition to the stimulus and decrease 
of activity combme in a smgle unit response, it makes an 
elementary umt response called compliance. The adequate 
stimulus to comphance is an opponent stroller than the 
subject. This is the response erroneously called " fear '* in 
many instances, and which often forms the basis for 
fear ; fear is not comphance, but compliance defeatmg 
dominance. 

Compliance is the most important of aU unit reactions in 
preserving the organism from injury and destruction in the 
struggle for existence against stronger and antagonistic 
forces and animals. Moving in a circuitous path around a 
dangerous object, or handhng food or some tool carefully to 
preserve it for use are active compliance. 

Giving up something without a struggle, or stopping some 
activity when the opposition becomes too strong and danger- 
ous, is passive compliance. A baby's decrease of ciying when 
you cry at him louder is passive compliance. Passive 
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compliance is a mere cessation of the activity which is opposed 
by a stronger antagonist. 

Active compliance is engaging in whatever new, and 
different activity is necessary to oppose a stronger antagonist 
successfully. 


Submission 

When the reactions of alliance with the stimulus, and 
decrease of activity combme in a single response, the elementary 
unit response may be called submission. The adequate 
stimulus to submission is an edited human being, stronger than 
the subject. Submission is the active, willing obedience to 
the commands or stimulations of another person. If this 
surrender of the self to another’s control consists mainly of 
giving up activities commanded, it may be called passive 
submission If it consists of doing something active, however 
gentle or slight the movements required, it is active submission. 

The child, when obeymg its mother, is responding with 
active submission, but when it rests quietly m its mother’s 
arms this is passive submission. With adults a favour done 
another person is usually active submission, lendmg a friend 
ten gumeas, posting a letter, and the like. Standing aside 
to avoid running down a child or a pet anunal is passive 
submission. 


Inducement 

When the reactions of alliance with the stimulus, and 
increase of activity combine mto a single response, this 
elementary unit reaction is called inducement. The adequate 
stimulus to inducement is an allied human being, weaker than 
the subject in some respect that appeals. 

When a person merely offers himself as a stimulus to which 
another may or may not respond as he chooses, this offering 
of the self is passive inducement The mere sight of a helpless 
infant will induce the majority of women to submit to its 
needs. Beautiful show girls who merely stand around m 
the chorus are modem examples of the same passive mduce- 
ment that the chamed and garlanded slave girls of former 
days were trained to exerase. Their irmate beauty sets up 
in the beholder an extremely pleasant allied activity of 
greater volume than his own unit self He decreases his 
self activity in order that he may gaze upon the beautiful 



58 


INTEGRATIVE PSYCHOLOGY 


waaixa and farther ally himself with the activities such a 
stimulas arouses. 

The coquette, on the other hand, is a very good example 
of active inducement. Her vivacious manner, sparkling eyes, 
tossing head, witty speech and alluring body movements set 
up in the subject of her conquest an activity which overwhelms 
his own integrative pattern and persuades him to succumb 
to her power. 

Persuading a customer to buy a line of goods is largely 
active inducement. So is good teaching or child tramii^, 
and so are all situations where one person gains leadership 
over another through persuasion rather than force. 

Circular Series of Elementary Unit Responses 

The four elementary unit responses just described are 
obvioosly not aU the possible combinations of the two simple 
reaction elements, increase or decrease of activity, and alliance 
or opposition to the stimulus 

It is obviously possible, and probable, that many inter- 
mediate gradations of both elements occur, in combmation 
with similar gradations of the other element. The organism 
need not be diametrically opposed to the stimulus, but only 
moderately opposed, or slightly opposed. It may be slightly 
allied with the stimulus, or considerably in alliance with it, 
or strongly in alliance with it. 

In the same way, the organism need not increase its activity 
very greatly, as a response to a given stimulus ; or the increase 
may be marked, or to the entire capacity of the organism. 
It may decrease, in the same way, m varying degrees of its 
full capacity. 

There must be, and actually are nodal points, in each series, 
that represent the maximum and minimum of each reaction. 
Increase of activity, for instance, must reach a maximum in 
certain types of reactions, and then lessen, by perceptible 
steps, until its minimum is reached. Then, when this point 
is passed, the reaction, if it takes place at all, is one of decrease. 
The decrease in turn grows more and more pronounced, until 
it reaches its maximum > then diminishes again and finally 
toms into an increase. Just how many steps are distinguish- 
able in this increase-decrease series, we do not as yet know. 
But there are probably a definitely ascertainable number of 
distinguishable gradations, as there are in the colour series. 
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We may represent the two halves of this series graphically 
by means of a circle, on the circumference of which the nodal 
points, both TnaTimnm and minimum for each type of change, 
are marked off. 


MAXIMUM INCREASE 



MAXIMUM DECRCASe 

Figure a 

Inertast-Decrease Response Circle 


In the same way, we may represent the two reaction 
elements in the alliance-opposition series on a similar circular 
figure, with maximum and minimum for each element in the 
series. 


MAXIMUM alliance 



MAXIMUM OPROSITION 

Figure 3 

Atttance-Opposthon Rtsponse Circle 


Then, since we never find either series separate, but always 
find the two actually combined in the organism's simplest. 
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be seen that a response of dominance may contain a great 
deal of opposition and a very little increase of self-activity 
and, on the other hand, it may contam very httle opposition 
and a very great increase of self-activity. The half-way 
point in each segment will of course show an admixture of 
equal increments of the two elements combined in that 
segment Thus, the half-way pomt in the dominance segment 
will show a response of dominance which simultaneously 
combines equal parts of opposition and increase of self-activity. 

The summary and anal3rsis of the four nodal demarcation 
points separating the primary t}q)es of elementary unit 
responses would then be as foUows : 


Ends at : 


Douinance — Simultaneous opposition and increase 

S Maximiim of opposition 
MiniTmim of increase 
Minimum of opposition 
Maximum of mcrease 
Inducement — Simultaneous alliance and increase 
f Minimum of alliance 
Begins at : ^Maximum of mcrease 

/Maximum of alliance 
/Minimum of mcrease 
Submission — Simultaneous alliance and decrease 
(Maximum of al1ianp<» 
Begins at • ’/ M’lnimum of decrease 

_ . (Minimum of alliance 

** ■ (Maximum of decrease 
Compliance — Simultaneous opposition and decrease 
(Minimum of opposition 
Begins at . /Maximum of decrease 

_ . , (Maximum of opposition 

” ® ’ /Mmimum of decrease 


Each type (D.I S C.) represents a senes of graded amounts 
of variables. 

In conclusion, therefore, we may sum the matter up in the 
statement that the human organism responds fundamentally 
to environmental stimuli, not by separate part-reactions but 
by integrated unit responses which are the resulting combina- 
tions of the external stimuli and the already existing internal 
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operatkms of the organism itself. Such combinations axe 
brought about by the mediation of the central nervous system, 
the integrative part of the organism, and are of four primary 
t}rpes. These ts^jcs we decided to call Donunance, Com- 
pliance, Submission, Inducement. They are the fundamental 
ways in which the orgaiusm responds to enviroiunent, and 
in their mutual combinations, gradations, and conflicts are 
to be discovered all of the behaviours of the human being as 
we find him. 



CHAPTER IV 


The Hidden Machinery 
Introductory 

Unit responses of Dominance, Compliance, Submission, and 
Inducement, may be compared to the end results of a mass of 
machinery, the internal workings of which are hidden from 
view by a heavy casing, the body 

If you go mto the Automat, and put two coins in the slot 
marked " rice pudding ”, nothing happens for quite a while, 
as far as you can observe. / Perhaps you begin to think that 
you have lost your mon^ At last, however, you see the 
whole food carrier, inside the glass window, begm to turn. 
Then it turns back, and you notice, suddenly, that the door 
is open, and your rice pudding is forthwith presented to yon. 
The final, observable response of the Automat machinery 
was the eventual appearance of the rice pudding. What went 
on between the moment when you dropped your coins into 
the slot and the final reaction of the machine, you have no 
means of knowmg, unless you are a specialist in Automat 
machinery. 

The same with human reactions. You tell your acquaint- 
ance, Jack, to mind his own business and shut up. or you'll 
find the means to make him. He shuts up, as ordered, and 
you soon resume conversation about other matters. You 
think nothing more is going to happen. You have dropped 
your corns into the slot, and heard them click. You beheve 
the reaction of the human machine. Jack, is all completed. 
But not so I Jack’s machmeiy has gone on working, inside 
his nervous system, and you are going to be presented with 
the final result of its operations a h'ttle later. Next day, 
perhaps. Jack calls you up on the telephone. " I'm sorry ”, 
he says, politely, " but I'll have to ask you to return that 
money I loaned you the other day. I want it by to-night 
or I'U have to take measures to collect it.” Your mind 
flashes back to the scene of yesterday, when you threatened 
63 



64 


INTEGRATIVE PSYCHOLOGY 


Jack and told him to shut up ; and yon realize, suddenly, that 
this demand for repayment is the final reaction of Jack’s 
machinery, the rice pudding which your coins have bought. 

Now it is part of psychology’s task to get inside the casing 
of the human body, and reveal the workings of the hidden 
human machinery which produ(^ the unit responses already 
descnbed as its final results. When this is done it will be 
found that the integrative madune, just like any other 
machine, consists of many parts each with a characteristic 
function. It will also be fotmd that certam of these parts 
function together as units within the larger machine, just as 
a carbureter in a petrol engine or a transmitter in a telephone 
consists of many parts arranged for a specific function which 
is unitary when considered by itself, but it is only a part 
reaction from the point of view of the operation of the motor 
or the successful functioning of the telephone. It will finally 
be found that the whole integrative machine in operation 
has certain unit motions characteristic of the machine itself 
as distinguished from the reactions of its parts. Our general 
plan then, will be to discuss the five most important parts of 
the int^irative machine, then describe the vanous part 
reactions essential to every unit response, and finally give a 
bird’s-eye view of the hidden machinery in motion, that is, 
a view of the fundamental umt responses. 

The Parts of the Hidden Machine and Their Relation to Each 
Other 

We have said that in our dealing with the Automat we are 
aware of but two factors, the com placed in the slot and the 
final revolution of the machine which gives us our nee pudding. 
The same is true of our dealing with human bemgs. Without 
the aid of specialized instruments we see only the gross aspects 
of behaviour. We recognize the stimulus and the gross 
structure upon which it registers : the eye, ear, nose, tongue, 
skin, or what not. These, however, as discriminating 
mechanisms, are about as specific as the slot mto which the 
coin passes. Also we see the gross movement of arm, hand, 
leg, or body ; the flush of the skin or its pallor just as we see 
the rice pudding swing toward us on its standard. We do 
not see that the real receptors are modified epithelial cells 
hidden well within the gross outer structure, nor do we 
recognize that the real movers are the muscles and glands 
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equally hidden from view. Moreover, connecting these 
terminals are thousands of nerves and nerve tracts. A single 
set of nerve connections is made up of many parts. Essen- 
tially it consists of a cham of neurones connected end on end. 
Between any two neurones is a surface of separation which 
is known as a S3mapse The synapse, as we shall see later, 
is probably more important to the functioning of the integra- 
tive machine than any other single part. Thus the important 
parts of the hidden machinery are the receptors, the neurones, 
the s3rnapses, and the effectors. This chapter will discuss the 
structure and function of these parts in the order given. 

A. Receptors 

General Classes and Types of Receptors 

A receptor receives energy from outside the body and thus 
initiates the nerve impulse which traverses the nerve path 
imtil it finally excites the muscles and glands Receptors 
are not usually part of the nervous system, but consist of 
highly modified epithehal (skin) cells. 

There are receptors on the outside of our body, the inner 
Imings of the body, and also in the muscles, tendons, jomts, 
the semi-circular canals m the head The receptors on the 
outside are called extero-ceptors, those on the inside are called 
intero-ceptors, while those of the third group are called 
proprio-ceptors. 

Tlie outside receptors or extero-ceptors are again of two 
types, distance receptors and contact receptors. The eye, 
the ear, and the nose are distance receptors. They sense a 
thmg from afar off and thus give the body time to react 
before any contact takes place , a very convement arrange- 
ment when beneath a falling ladder, below a roaring avalanche, 
or within a burmng building On the other hand, things 
that are warm or cold, sweet or sour, heavy or hght, smooth 
or rough, cannot be sensed unless direct contact is made with 
the receptors of the tongue and the skm. 

Proprio-ceptors are sense organs in the muscles, the joints, 
and the semi-circular canals. These receptors furnish impulses 
which later in the central nervous system become regulatory 
in function , these functions are brought about by reason of 
the fact that the proprio-ceptor impulses combme with the 
eztexo-ceptor impulses in ways which either compensate for 
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or idnforce the influences exerted by the latter. For example, 
it is due to this type of excitation that it is possible for us 
to maintain an upright position in spite of gravity. 

The intero-ceptors, which are located in the smooth walls 
of the viscera, are also known as visceral receptors. Their 
location makes experimentation difficult so that we have much 
less information concerning them than we have of the extero- 
ceptors and the proprio-ceptors. There have been cases 
where an artiflcial entrance through the body wall permits 
direct experimental stimulation of intero-ceptors, however, 
and from these cases we have discovered that there are 
comparatively few mtero-ceptors. 

The popular idea that we have but five senses, or receptors, 
sight, sound, taste, smell, touch, has become so firmly rooted 
that it can be found even in the medical dictionary. As a 
matter of fact there are a great many more than five and some 
of those included within the popular list are complex. 

The sldn, m addition to touch organs, contains receptors 
for warmth, coolness, deep pressure, and pain, and some 
neurologists claim a tffiemical sense as evidenced by certain 
reactions to adds 

The ear has three receptors, those for hearing, balance and 
position. 

Our taste receptors are of four sorts, sweet, sour, bitter, 
and salt. 

There are sense organs in the musdes, tendons, and joints. 

Neurologists think it probable that there are special 
receptors for hunger, thirst, nausea, and abdominal pam. 

Thus the onginal five are extended to fourteen that we 
are sure of and six more that are probable, makmg a total of 
twenty. 


Reception versus SensoHon 

Seeing, hearing, tasting, smelling, and all our other sensory 
experiences are not functions of the receptors. These 
experiences occur only after the nerve impulse from the 
receptor has safely reached the sensory areas of the brain. 
If the nerve coimecting the receptor and brain is cut leaving 
the receptor intact, no sensation- will occur when the receptor 
is stimulated. An eiqieriment by Head and Rivers^ illustrates 

^Head, Riven, and Sheiren, Tiu Afferent Nervout System from a 
New Aspect, Brain, 1905, xxviu, pp. 99-115. 
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this point. Head acted as subject. After carefully testing 
the normal sensitivity of the left forearm and hand the ulnar 
nerve was cut near the elbow. As a result all cutaneous 
sensitivity disappeared from quite an extensive area of the 
skin. The nerve was tied together, and as it healed, the 
sensations gradually came back TTie first to be restored 
was deep pressure ; then the sensations of extreme cold and 
warmth and medium intensities of touch and pain. The 
receptors all the while were mtact but had no means of com- 
municating with the central synapses. As long as these 
remained inactive awareness of sensation was not possible. 

This difference between reception and sensation has never 
been stressed. American text books of psychology, in recent 
years, have explained reception at length, sometimes using 
the term as if it were synonomous with sensation. For the 
most part sensation has gone out of fashion chiefiy because 
of the refusal of the behaviourists to recognize any inaccessible 
factor like consciousness or sensation and the fear of the non- 
behaviourists that they will be dubbed old-fashioned or 
behind the times if they do not fall in line. 

We believe that it is necessary to discuss reception in order 
to understand the mechanics of human action and reaction. 
On the other hand it would be impossible to understand the 
unit response of the organism if so important a part as 
sensation were left out. It is our purpose therefore to give 
the ph5rsiology and neurology of reception at this point, 
leavmg for a later chapter all the important psychological 
phenomena included in sensory part-reactions, or sensations. 

Skin Receptors 

The receptors of the skin, besides being of varying types, 
are also unevenly distributed throughout the skin. If a 
hollow pointed brass tube filled with warm water is passed 
over the surface of the forearm with an even pressure, it will 
contact some spots which give a sensation of warmth, others 
which arouse only a slight pressure and others where there is 
no response at all. If the rod is filled with cold water, then 
cold sensations will occasionally appear and the warm sensa- 
tions will drop out. In other words the skin is not evenly 
sensitive to the various sensations aggi gnftd to it. Only certain 
minute points scattered here and there respond to mechanical 
and thermal excitations and among these spots there is further 
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differentiation in that a spot excited by warmth will be 
impervious to other tjrpes of stimuli and vice versa 

TowcA atid Pressure. 

Contact sensibility is usually divided into two types, light 
contact or touch, heavy contact or pressure. 

I. Pressure: The Pacinian corpuscles are thought to be 
the receptors for deep pressure. These organs consist of a 
free nerve ending heavily sheathed in a bulb of connective 
tissue and are found in all the subcutaneous tissues throughout 
the body Any mechanical pressure from within or without, 
sufficiently great to cause a deformation of the tissue in the 
area immediately surrounding the end-organ, is an adequate 
stimulus. The Padnian corpuscles found in the skin very 
closely resemble the sensory receptors found in the smooth 
inner walls of the body and in the muscles, tendons, and 
joints, and probably share also a similanty of function These 
pressure corpuscles of the skin are primarily extero-ceptive 
but insofar as they are excited by changes in muscular position, 
contraction and dilation of the blood vessels, and other 
internal stimuli, they also function as proprio-ceptors. It is 
safe to say that they are continuously excited from withm by 
these agencies as well as continuously excited from without by 
changes in atmospheric pressure Through these avenues 
they take their place as part of the great action system of the 
body. 

2 Touch : The receptors for light touch are found in the 
dermis and underl3nng tissues There are several recognizable 
types, a fact which makes more readdy understandable the 
wide variation in thresholds of sensibility in various parts 
of the body. The lips and finger tips are very sensitive to 
light touch. The middle of the back is comparatively 

FlGxntx 5 — continued 

A Pacmiaii Corpuscle with finely branched central fibre surrounded 
by connective tissue 

B Meissner’s tactile corpuscle with thin connective tissue capsule 
and elaborate skein oX tree nerve endings 

C. Merkel's Corpuscles, with the nerve ending in a disc attached a 
modified cell of the epidermic 

D Nerve endings around the root of a hair with horizontal branches 
encircling w hair and ascending branches rannmg parallul. 

£ Free nerve endings in the dentin of a fish’s tooth 

F End bulb of Krause with thin delicate connective tissue capsule 
and globular skein of nerve endings. 
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CUTANEOUS RECEPTORS 



B. LIGHT TOUCH 



C. TACTILE DISKS 



C. PAIN 


P. COLD 


Figwrb 5 

Cutaneous Receptors 

A schematic arrangement of cutaneous receptors diowing the essential 
characters of each (See contmnation of legend on p 68. opposite) 



D. HAIR-LIGHT TOUCH 




70 


INTEGRATIVE PSYCHOLOGY 


impervions. The variation in nnmber per square centimeter 
is also significant in this connection, provided summation 
of many stimuh be taken as a factor in intensity. It has been 
estimated that, excluding the head, the rest of the body is 
supplied with 500,000 touch spots. The average number of 
touch spots per square centimetre is 25 but the number 
sometimes falls as low as seven and sometimes rises as high 
as 300.^ Where the touch spots are most numerous they are 
usually of one type, namely the corpuscles of Meissner, such 
as on the finger tips and lips. If within a given area, threshold 
variations occur, several different types of receptors are 
found. 

There are two main t3q)es of touch receptors. Those found 
at the roots of the m3niads of hairs which cover the body and 
those found in the hauless mtervals The nerve endings of 
touch receptors at the roots of hairs sometimes follow parallel 
to the hair but more frequently twine around it They are 
stimulated by any movement of the hair or by direct contact 
on the skin at the side of the hair The receptors for hght 
touch in the hairless regions are thought to be Meissner's 
corpuscles and Merkel’s corpuscles 

Meissner's corpuscles are most definitely identified with 
touch. These end-oigans consist of an elongated skein-like 
mass of nerve tissue sometimes surrounded by connective 
tissue. 

Merkel's corpuscles, which are supposed to take care of 
a different intensity of touch, consist of an end-plate attached 
to the sensitive cell at the end of each arborization of the nerve. 
The light touch spots in the skm are smaller and more nmnerous 
than the thermal receptors. 

It is estimated that there are about 500,000 touch spots on 
the body. 

Thermal Receptors 

Fh3^o]ogical experimentation has shown that if the surface 
of the skin is explored with a stimulus slightly warmer or 
slightly cooler than body temperature, certain spots will be 
found which react to the warm stimulus and certain others 
react to the cooL A stimulus at the same temperature as 
the body, that is, somewhere around 30 degrees C., will not 
stimulate these spots at alL This temperature is therefore 
known as the physiological zero. 

^ Phynotogy, W. H. Howell, 1913, p 278. 
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Extreme c»ld will excite the cold and pain spots ; extreme 
heat usually excites the warmth and pain spots, but will also 
arouse a sensation of cold in the cold spots if the stimulus 
contacts them. This may be why we shiver after a bad 
sunburn or are covered with gooseflesh when we first step into 
a hot bath. The stimulation of the cold spots m this manner 
is known as " paradoxical cold The true nature of the 
end-organs of temperature is not known. 

The end bulbs of Krause have been designated as cold 
receptors principally because they are so numerous in those 
areas which are sensitive only to cold or at most to cold and 
pain. There are many more cold spots than there are warm 
spots. Some authorities put the ratio as 13 to 2. It is 
argued by some neurologists that, because there is a longer 
reaction time for warmth, the warmth receptors are deeper 
than the other skin receptors. On this basis, some neurologists 
have designated the corpuscles of Ruffini as warmth end- 
organs. 

Thermal receptors belong to both the intero- and extero- 
ceptive systems. Direct contact is not necessary for 
stimulation. Radiation from any object near or far, within 
or without, is adequate if sufficiently mtense. The contmuous 
stimulation going on from withm is of particular interest to 
us in understanding unit responses and part-reactions. The 
normal bodily temperature is due to many factors, such as 
circulation, respiration, growth of tissue, and other continuous 
long-run internal activities. The physiological zero pro- 
bably represents an adaptation of the receptors to all these 
factors. 

In addition we experience continuous stimulation from 
within and without. A summer in northern Canada will 
subject us to continuous stimulation from the surrounding 
atmosphere far different from that we receive m southern 
California. Our ph3rsiological zero will be about the same for 
both places. In addition, we adapt in one locahty to a cool 
summer, in the other to a warm or hot one. In either place, 
we are still subject to temperature changes of a phasic sort 
due to eating, sloping, loving, runnmg, fearing, malarial fever, 
sunstroke, and a great many other temporary internal 
activities. At the same time we are subject to s timula tion 
from the outside, icebergs, hot springs, desert sands, and the 
like. On the whole, the internal activities are quite as much 
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responsible for onr thermal experiences as are the environ- 
mental stimuli. 

There are supposed to be about 30,000 warm spots, and 
500,000 cold spots on the human body. 

Pain 

Although pain receptors are located throughout all the 
membranes of the body we have very little knowledge of any 
save those to be foimd in the skin The method of punctiform 
stimulation demonstrates that pam spots exist in great 
numbers all over the surface of the body Some areas, such 
as the comer of the eye, are sensitive to pain only. Other 
areas like the tips of the fingers are more sensitive to touch 
than to pain. But certain inner organs and tissues like the 
intestines and brain are not sensitive to pain at all 

It is pretty well established that the receptors for pain 
are the free nerve endings to be found in the skm. In the 
first place the pain spots are found in great numbers and the 
only receptors existmg in equal quantity are the free nerve 
endings. The central part of Ae cornea, the tympanic 
membrane, and the dentin and pulp of the teeth, areas 
sensitive only to pam, are profusely supphed with free nerve 
endings. The finger-tips which are nch m touch spots with 
comparatively few pain spots, have many Meissner corpuscles 
and few free nerve endings. Finadly there is greater 
sensitivity to pam where there are many free nerve endings 
than in the deeper tissues where free nerve endmgs are rare. 

Experimenters estimate that there are a total of between 
2,000,000 and 4,000,000 pain spots on the body 

Pain may also be aroused by over-stimulation of other 
sensory receptors. It has been shown for instance that the 
tactile nerve impulses from the face under ordmary stimu- 
lation pass to the higher nerve centres and thence to the 
tactile centres of the brain. If the receptors are over- 
stimulated, the impulse also dracends to a lower nerve centre 
in the chord and thence to the pain centres, the stimulating 
impulse for both sensations passing over a single afierent path 
up to the point of bifurcation. Herrick says " there is an 
overflow from one path to another of higher internal 
resistance ". 

Chemical Sensibility 

The existence of a general chemical sense in man is mostly 
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conjectural. It is thought that general chemical sensibility 
may exist in the moist membranes of the mouth and nose. 
There are no modified epithelium cells acting as receptors 
for this sense but the impulse is carried by free nerve endings 
quite deeply imbedded in the tissue. The threshold is much 
higher for general cheimcal sensibility than for taste and smell, 
both of which are chemical receptors The receptors of 
general chemical sensibility are excited by aads, by an electric 
current, by alcohol, menthol, and other stimuli of this type. 

Vtston 

The eyeball and the retinal receptors constitute the gross 
structure of the organ of vision. The eyeball is a slightly 
flattened sphere containing a liquid called aqueous humor. 
It has three coats, an outer fibrous coat call^ the sclerotic 
coat, a second vascular layer called the choroid coat, and a 
third innermost layer called the retina. 



The retina contains the rods and cones, which are the 
true receptors for vision. The other parts of the eyqtwU 
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fonction as aoziliaiy structures to soften the intensity of light 
as it strikes the retina and to control the size of the image. 
The functions of these parts, that is, the pupil, the lens, and 
the ciliary muscles, have be«i worked out in great detail and 
may be studied by consulting any good phs^ology. 

The retina lines the entire eyeball but only the cupshaped 
portion farthest away from the light is receptive to light. 
It is made up of three functional layers, an outer layer con- 
taining the rods and cones, an iimer layer of bipolar cells, 
and a third layer of ganghon cells that connect with the optic 
nerve. There are also some horizontal neurones m each layer 
and its supporting tissue This arrangement is modified 
at the fovea centralis which is made up for the most part of 
cones with a few of the pigmented cells which lie between the 
layer of rods and cones and the choroid coat The fovea hes 
at the posterior portion of the retina near the exit of the 



The diagram shows the three major layers of the retina. The 
ehanctsiistic features of rods and cones are emphasized. 
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optic tract. It is susceptible to colour only. There is no 
sensitized tissue at the point where the optic nerve leaves 
the retina and the area is therefore blind. Normally the blind 
spot is filled in centrally from experience or is covered by 
excitation of the opposite retina. 

The visual cells themselves are notable because of their 
red and cone-like appendages which are apparently directly 
{diotochemically sensitive to light. The r^ cells are made 
up of the rods, the rod fibre, and the nucleus. The rod consists 
of an outer portion which contains the visual purple and an 
inner granular portion. It joms the rod fibre which leads to 
the nucleus. The nuclei of the rod cells occur at different 
levels and the fibre contmumg from the nucleus ends m a 
nodule, instead of an arborization, which connects with the 
afferent bipolar cells. 

The cone cells have much the same gross structure except 
that the cone is shorter and broader than the rod and does not 
contain visual purple. The fibres are short and tapering, 
with the cell body coming at approximately the same interval 
for each cell, that is. just below the margin of the outer 
limiting membrane. The cone cellshave terminal arborizations 
and can therefore connect with more than one bipolar cell. 
Apparently the cones are more complex in structure and 
fimction than the rods. 

The rods and cones are not evenly distnbuted throughout 
the retina. At the fovea there are only cones Gradually 
the number of rods increase until at the periphery of the retina 
there are only rods to be found. 

The retma is sensitive to light rays within the range of 
397mm. to 760mm. It is thought that shorter rays are 
al^rbed by the lens and fluid before they reach the retina. 
Visual discrimination of from 150 to 230 pure spectral tints 
has been demonstrated. Smce these tmts can blend with 
each other and with black and white, it is estimated that it is 
possible for the human eye to disaimmate from 500,000 to 
600,000 light values. 

The retina is also stimulated by impulses finm the cerebral 
cortex. Such stimulation is made possible by the presence 
of nerves originating in the central parts of the head and 
among the rods and cones of the retina. Impulses over these 
motor nerves would account for the presence of ideo-retinal 
light, for electrical stimulation of the eye, for hallucinations 
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and all other instances where the rods and cones are 
apparently responding even though no corresponding li^t 
v^nes are objectively present. 

Hearing 

The ear is a complex structure containing many parts which 
serve a purely auxiliary function. The outer ear consists 
of the auricle and the tube terminating at the ear drum, or 
tympanum. 

Beyond the outer ear is an air-filled cavity containing 
three irregular-shaped bones (malleus, incus and stapes) and 
the Eustachian tube which leads into the throat. This is 



. Figurk 8 
The Ear 

The diagram Shows the three parts of the ear , the outer ear, the 
middle ear and the inner car 

ordinarily termed the middle ear. The middle ear connects 
at the fenestra ovalis with the inner ear, a complex bony 
lab3ninth encasing a similarly shaped membranous lab3ninth 
which contains the several sensory receptors of the inner ear. 
These outer structures serve to condense air waves, intensify 
them, end transmit them to the liquids of the inner ear. 

The inner ear contains the ventricles, the saccule, the 
semi-circular canals, and the cochlea, each of which contain 
characteristic and functionally separate sensory receptors. 
The receptors for hearing are found in the organ of Corti, a 
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strip of sensory epithelium running the length of the ductus 
cochlearis. The ductus cochlearis is a membranous cavity 
within the cochlea, triangular-shaped in cross section. Along 
the base of the triangle runs the basilar membrane which 
supports the organ of Corti. Above this membrane rest 
supporting cells so arranged that they are separated at the 
base to form the arches of Corti. Through the aperture thus 
formed, fibres from the auditory nerve which penetrates the 
soft inner boney structure of the cochlea, pass to the auditory 
hair cells. These cells are arranged on either side of the 
tunnel of Corti, one cell on one side and four on the other side. 



Figurb 9 

Labyrinth of the Inner Ear 

Tlio diagram shows the relationship of each part to all the others; 
the semi-circalar canals set on three divergent planes, the vestibule and 
the cochlea 

Strong bristles project from the auditory cells through the 
endosmg reticulum into the endolymph. Projecting from 
the membranous side-wall into the endolymph well over the 
organ of Corti is the tectorial membrane now supposed to be 
very important in imparting sound waves to the cells of Corti. 
This membrane is gelatinous in character and is supposed to 
pick up the vibrations of the endoljnnph sjmipathetically and 
transmit them to the auditory receptors with which they are 
in contact. 

According to some accounts the tectorial membrane floats 
freely in the endolymph and can therefore make only a chance 
contact with the receptors since its position is such that it 
is not subject to the pull of gravity. It is generally agr^ 
that the basilar membrane is structurally incapable of jfdaying 
the role assigned to it by the Helmholtz theory of hearing. 
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Air waves transmitted via the tympanmn, auditwy ossicles, 
and fluids of the inner ear to the of Corti are the adequate 
stimulus for audition. Vibration of the bones of the head, 
and variations in the air pressure of the middle ear, violent 
contact or internal bodily conditions which cause Ibe bony 
structures or liquids of the ear to vibrate, will also stimulate 
the auditory receptors. In the neurological accounts no 
mention is made of efieient nerves in the organ of Corti which 



Tht Organ of Cortx 

would permit central stimulation of the auditory receptors. 

The ear responds to both periodic and apenodic air waves. 
The first are called tones and the second noises. The range 
of sensitivity runs from 30 frequencies per second to 30,000. 
Some cases range from 12 to 50,000. Titchener sets the 
number of pitch qualities capable of difierentiation at 11,000. 

SmeU 

The olfactory receptors are located in a small patch of 
sensitive epithelium m the top and side of the upper nasal 
passages. The total area does not exceed five square centi- 
metres. This area is not/in the direct line of the respiratory 
passage but is so situated that gaseous particles from the main 
stream have access to the receptors. The true receptors are 
the olfactmy vesicles whidi penetrate the membrane. Five 
or six minute hairs extend from each vesicle. From the vesicle 
a process leads to the olfactory cell which is directly connected 
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with the olfactory nerve. The olfactory receptors are the only 
receptors united in this way with the nerve connecting the 
receptor with its corresponchng centre in the brain. Gaseous 
particles in direct contact with the olfactory vesicles are the 
recognized adequate stimulus for smell. There is some 



Diagram shows azone processes piercmg the bone Tliese axonet 
connect directly with synapses in the brain stem 

question as to whether or not the receptors are sensitive to 
hquids. Experiments on this pomt are difiBcult because it 
is almost impossible to entirely exclude air from the hquid, 
at the time of stimulation. The exact number of recognizable 
odours is not known although nine classes are usually cited. 

Taste 

The receptors for taste are found on the tip, sides, and edges 
of the tongue, on the palate epiglottis and fauces, and in 
portions of the pharynx and larynx. They are more numerous 
in children than m adults. In the tongue, the taste buds 
centre around the drcumvallate and fungiform papillae. As 
many as 400 taste buds have been found around a single 
drcumvallate papilla. A single taste bud is made up of 
sensitive cells and supporting cells. The sensitive cells are 
elongated and from the end of each a hair projects through a 
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pore-like opening in the taste bud so that it is in direct contact 
with the stimulus. 

The taste buds cannot respond to a dry substance. To 
solutions or sapid substances there are four primary responses, 
salt, sour, sweet, and bitter. Various areas of the tongue are 


SURFACE or TONGUE 



Tast« Receptor 

Liquid retained in the pit contacts the taste bud and stimulates the 
sensory nerve endings 

found to be more responsive to one of these stimuli than to 
the others. The mid-dorsal region has no taste buds. 

Muscular Sensitivity 

Every time a muscle contracts, afferent sensory impulses 
oorrespondmg to the degree of muscular activity are sent to 
the cortex. The receptors for these impulses are found m 
the nerve endmgs from the sensory nerve which wind aroimd 
the muscle spmdles. These sensory fibres vary in size from 
i8mm. to 2mm. or less and as many ^ Z2 have been found in 
contact with a single muscle spindle The stimulus is 
mechanical and results from changes in the form and tension 
of the spindle. 


Tendon receptors 

The surface of a muscle tendon reveals a rich arborization 
of nerve endings which run through the thickness of the 
tendon and sometimes spread 500 mm. along the tendon 
bundle. These receptors are known as the organs of Golgi. 
The tendons also show modified Padnian corpuscles and true 
Pacinian corpuscles. The latter are particularly adapted for 
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stimulation by compression, and are located in parts of the 
tendon and neighbouring tissue where such deformation is 
most likely to occur. 



A. TCNOON RECEPTORS 



B. MUSCULAR RECEPTORS 


Ficurb 13 

Muscle and Tendon Receptors 

A The endings of the sensory nerve are spread over the surface of 
the tendon 

B Shows three muscle fibres and three sensory nerve fibres which 
enter the muscle spindle and wind spirally throughout its 
members. 


Joint Receptors 

The Pacinian corpuscles are presumed to be the joint 
receptors. The bending of the joint operates as stimulus 
The impulses from the muscles, tendons and jomts together 
go to make up kmsesthetic sensibihty The continuous 
stimulation of a certain number of these receptors in all three 
categories is involved m maintaining the passive attitude of 
the body. These tonic attitudes are necessary to combat the 
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force of gravity, atmospheric pressme, and to maintain an 
upright attitude. Summation is a factor in instituting changes 
in the tonic set, as are also the various phasic activities 
voluntarily assumed. 

Balance and Equilibrium 

The semi-drcular canals, the utricle, and saccule of the 
inner ear each contain patdies of sensitized tissue wherein 
are found the receptors for balance and equilibrium. There 
are three semi-drcular canals which are set so as to correspond 
roughly to the three planes of space. Each canal before it 
reaches the utride ends in an extension, or ampulla, which 
cont ains a patch of sensitized cells. Hairs project from these 
cells into the liquid which fills the canals. They do not 
float freely but are matted by a sort of mucous. It is thought 
that when the head is moved the pressure of the liquid on these 
hairs is changed and that it acts as a constant stimulus to 
the end-organs The movement has to be suffident to disturb 
the capuUa or mucous which holds the hairs together. Similar 
receptors are foimd in the saccule and utride. These hairs 
are finer and more dosely matted. Small partides called 
cristae float in the lymph of the utride and saccule. It is 
thought that these two structures work to keep the line of the 
body withm the centre of gravitation. When balance is 
disturbed, the cristae are displaced and settle down in response 
to gravity, they then arouse the hair cells which commimicate 
to the nervous system the degree of displacement. 

Any disturbance of the receptors of the semi-drcular canals, 
utride, or saccule, is transmitted via the vestibular nerve to 
the cerebellum and thence to the muscles all over the body. 
The eyes and the stomach are particularly sensitive to 
disturbances in the semi-circular canals with the result that 
loss of balance is often accompanied by n3^tagmus and nausea. 
Since there is constant pressure of the liquids of the inner ear 
upon these receptors, the exdtation to the brain and muscles 
is also constant, making the inner ear the most important 
single source of tonic innervation. 

The Visceral Receptors : Himger 

Experimentation by Caimon, Washburn, and Carlson has 
demonstrated that hunger sensations occur concomitantly 
with violent contractions of the stomach. This would make 
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hunger a variety of muscle sense. The objection has been 
raised that the contractions occur also during digestion but 
it seems evident that the tensions, distortions, and pressures 
occurring in the tissue while the stomach is full of food will 
be duller, more diffuse, and much less intense than when the 
stomach is empty and the movement completely unrestricted. 
It does not seem necessary to postulate greater irritability 
of the sensitive cells during hunger. 

Thirst 

When the water content of the body falls below a certain 
minimum, nerve fibres in the pharyngeal membrane are 
stimulated and are perceived as thirst. It is supposed that 
there is a special end-organ because local dryness due to a 
salt or similar stimulation induces thirst. A mouthful of 
water will relieve the thirst without the necessity of taking 
any of the water into the system. On the other hand, if the 
local stimulus is mtense and constant, no amount of water 
taken into the system will relieve the thirst 

Abdominal Patn 

Since so much of the mucous membrane of the viscera is 
insensible to pain, the presence of pain during colic, gall- 
stones, and other irregularities, is difficult to account for. 
Some neurologists have suggested that summation is a factor 
but others say that muscular tension and not cutting, pricking, 
etc., is the cause of abdominal pam. There are free nerve 
endings present in the smooth muscles which could act as 
receptors of this sort. 

Other Vssceral Receptors 

It is generally conceded that there are several other types 
of receptors present in the viscera. Circulatory and respira- 
tory systems give rise to certain characteristic sensations. 
Internal secretions arouse the sex receptors, and anti-peristalsis 
results in nausea ; pressure due to distension of the stomach, 
rectum, and bladder arouses sensations from these sources. 
The sensory receptors for the viscera have no specially 
devebped auxiliary apparatus. Except for the Pacinian 
corpusdes which we have discussed els^here, there are two 
main types of receptors. One type consists of terminals in 
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the muscles and the other type is found in the free nerve 
endings in or under mucous surfaces 

B. Neurons 


General Structure of the Neuron 
The next part of the integrative machine set in motion after 
the receptors, consists of the cells composing the nerves. 



C. NEVWOrieRILS 


Ficvre 14 

Analysts of a Neuron 

Analysis oi a pyramidal cell ol the cerebral cortex and its processes 
A The neuron as a nmt shoaa the dendrites with gemmiiles and 
a very much shortened axone 

B. The cell body shows the nucleus of the triangular chromophihc 

bodies in the crotch of the dendrites and the axone process 
devoid of chromophihc bodies 

C. Cell body showing neurofibnLs connecting one dendnte with 

another and passing through the cell 

D. The axone process showing ^ axis of neuro-fibnls surrounded 

by the myelin sheath and neunlemma 
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These cells are called neiuens. The netiron is the stractuial, 
functional, and nutritive tmit of the nervous system. It 
consists of a nerve cell and all its processes. Although 
neurons vary greatly in size and outward appearance, their 
structure throughout the nervous s3rstem is fundamentally 
the same. There are three main parts, the dendrites, the 
cell body, and the axone with its terminal arborization. 

The dendntes, as the name indicates, consist of many 
tapering, unsheathed, branch-like processes of the same 
plasmic substance as the cell-body with which they are con- 
tinuous. They are broadest where they leave the cell-body 
and terminate only a short distance away. The gross structure 
is such that the dendnte and cell-body together are able to 
tap a large area for nutritive purposes and also, by presenting 
a large sensitive area of contact for the axones of other neurons, 
mcrease the receptive power of both elements. 

The cell-body consists of a nucleus, which is thought to be 
the centre of the neuron, surrounded by a structureless 
protoplasmic substance known as the penkaryon. Throughout 
this substance are found the nissl bodies, and the neuro-fibrils. 
There are also present some other structures not of particular 
interest to us at this tune 

The neuro-fibrtls are thought to be the pathway along which 
the nerve impulse travels in passing through the neuron. 
They are continuous throughout the neuron Beginning with 
the dendrttes, they enter the cell body, where they can be 
seen connectmg the dendntes with each other, inter-lacing 
and passing in great numbers through all parts of the peri- 
karyon except the nucleus which they do not penetrate. 
They traverse the axone in long parallel Imes and are the only 
structures present m the plasm of that process. Some 
neurologists maintain that the neuro-fibnls are continuous 
from neuron to neuron but this is not the majonty opinion, 
which holds that the neuro-fibrils terminate at the synaptic 
membranes in the terminal arborization of the axone 

The nissl bodies are of particular mterest to us in our study 
of the part reactions which go to make up the unit response. 
The ntssl bodtes, or nigroid bodies as they are sometimes called, 
appear, after staining, ia the cdl bodies and dendrites of all 
large neurons and m the cell bodies alone of the smaller neurons. 
It IS thought that they may be artefacts, that is, coagulation 
due to staining or post mortem conditions, representing a 
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sabstance which permeates the protoplasm of the live neuron 
giving it a darkened appearance. It has been found that 
neurons of like function show nissl bodies of .similar size, 
texture, and arrangement. Thus, m the motor cells of the 
spinal cord, they are large and wedge-shaped with a coarse 
granular structure. In the sensory cells the nissl bodies are 
smaller, of an even size, finer grained, and arranged S5rmetri- 
cally parallel to the surface of the cell body. It .has been 
possible to delineate certain functional areas of the cortex 
by marking ofi the boundaries of those cells having a .similar 
arrangement and distribution of ntssl bodies. 



Figurb 15 
Nissl Bodies 

The diagram illustrates the two major types of chromophilic bodies 

A. Shows bodies of motor cells from the spinal cord of a kitten with 

chromphihc bodies and nuclei On the left is a fusiform cell 
and on the right is a triangular cell with points of the chromo- 
pbihc bodies directed toward the dendntes (After Cajal) 

B. Shows a sensory ganglion cell from the spinal cord of a raLbit 

witli the cytoplasm of the cell thickly strewn with chromophilic 
Nissl bodies (Alter Cajal) 


It is thought that the chromophilic substance, which 
contains add and iron, provides substance for the electrical 
and chemical changes involved in the propagation of nerve 
impulses. This fact, if true, would account for the dis- 
appearance of the chromophil upon over-fatigue of the neuron 
and would also give a functional basis for the nissl body 
arrangmnent among neurons. The large motor nerves which 
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send strong impulses over long distances could utilize the 
greater quantity and strength of substance. 

The axone is a long whitish process of even diameter, which 
comes out of the cell body by way of the axone hillock. At 
its termination it spreads out in a fan-hke arrangement of 
processes known as the tennmal arborization, or " end- 
brush The axone is sheathed throughout its length by a 
white fatty substance known as the myelin sheath. Outside 
the myelin or medullary sheath is a structureless membrane 
known as the neurillemma. 

Within the medullary sheath is a filament of protoplasm 
which carries the neuro-fibnls and is spoken of as the axis 
cylinder. The sheath is broken at mtervals. The nodules 
formed by this break are known as the nodes of Ranvier. It 
is thought by some neurologists that only the neuro-fibnls 
protected by the neurilemma are present at the nodes. 

The axone generally has one or two collaterals which branch 
at right angles not far from the axone hillock This structure 
of the axone is particularly fitted to the function of transmitting 
and distnbuting nerve impulses The protective sheath 
prevents diffusion of neural energy and exatation from the 
outside, provides nutriment and probably auxiliary matenal 
needed in the propagation of nerve impulses, leaving the axis 
cylinder free of all bodies except the neuro-fibnls. 

Axones vary in length from very mmute structures hke the 
olfactory neurons to several feet in the spinal motor neurons. 
A single fibre runs from the sacral division of the spine to the 
toe. A single axone is spoken of as a nerve fibre. The long 
white thread-hke tracts which we call nerves are made up of 
many axones. Laige insulated bundles of fibres are called 
nerve tracts. 

Nerve Trunk Conduction 

The excitation of a neuron at any point spreads equally 
in all directions throughout the structure. Since, however, 
the neuron is merely a link in a chain of nerve cells, a specific 
direction of transmission is forced upon it by its synaptic 
connections with adjacent cells. 

Impulses are received by the dendrites and the cdl body. 
These processes are unsheathed and sensitive to excitation 
from surrounding neurons either by direct contact or by 
diffusion. It is thought that the cdl body may also int^;rate 
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as well as receive the impulses. Upon reception, the impulse 
is transmitted from the dendrite through the cell body over the 
axone to the terminal arborization, whence it is distributed to 
other neurons. If a structural analogy may be permitted, 
it is as if the dendrites were the tributaries at the source of the 
river receiving neural energy from all sides and carrying it 
thence to the reservoir of the cell body, whence it is con- 
certed into the main axonic stream wluch it traverses to 
the delta-hke termmal aborizations. 

The direction of the neural impulse can never be reversed. 
For this reason it would seem best to use the word dendrite 
for the receiving processes of the bipolar and umpolar neurons 
which are axone-hke in structure but dendritic in function. 
Such processes are found in the sensory ganglionic neurons. 
The cdt bodies of these neurons he just outside the spinal cord, 
which means that excitation received at the penphery of the 
body has a long way to travel, with the result that their 
axone-like structure is necessary. If, however, our definitions 
are based upon functional polarization and the direction of 
conduction with reference to the cell body, then this process 
should be called a dendnte. 

It has been demonstrated experimentally that the all-or-none 
law apphes to the passage of a nerve impulse After anasthe- 
tizing a portion of a nerve fibre, varying intensities of 
stimulation were applied It was found that if the impulse 
passed over the dormant portion at all, it passed tn toto without 
any dimmution of intensity 

There is reason to suppose that there are rhythmic 
variations in neuromc impulses. The speed of transmission 
varies with different types of organisms. The rate m the 
myelinated fibres of a normal human being is from 120 to 125 
meters per second. This will be found to vary with different 
nerves and with differing physiological conditions in the same 
nerve. 

Very little is known about the exact nature of the nerve 
impulse Electrical changes occurring concurrently with 
the passage of a nerve impulse have been demonstrated. The 
amount of CO, given off during the passage of an impulse 
is greater than when the neuron is resting. The consensus 
of opinion seems to be that the propagation is electro-chemical 
and at the same time explosive in character ; that is, the 
impulse travels by means of energy liberated from within the 
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cell itself. Nerve impulses are technically termed " propagated 
disturbances." 

A very plausible theory of nerve trunk conduction has been 
proposed by L. T. Troland ^ The interior of the nerve cell 
is in a liquid condition and thus its chemical components are 
in solution, with the result that many ions are present within 
the cell body. The effect of a solution is to separate its com- 
ponents into ions, that is, the atoms composing the solution 
are spht up into particles bearing positive and negative 
charge of electricity These ions are smaller than atoms, 
since they are parts of atoms, and because the walls of the cell 
bodies must be composed of atoms, these walls must therefore 
be porous, as regards the 10ns. The result is that the 
positively charged ions withm the cell bodies, being smaller 
than the negatively charged ions, will penetrate the cell walls, 
to a greater degree than the negatively charged ions. Thus a 
layer of positive ions will exist along the outside of the nerve 
sheath and a layer of negative ions along the inside. This con- 
stitutes an electrical double layer and the nerve sheath wiU be 
in a polarized condition 
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Figork 16 

Dxctgram of Unexcited Nerve Fibre 
This drawing is taken from L T Troland’s Mystery of Mind, 
D von Nostrand and Co , New York, and is mtended to represent the 
polarisation layer according to Troland's theory P shows the outer 
layer of smaller positive ions , M the porous membrane , and N the 
layer of large negative 10ns 

It is now supposed that the effect of stimulating the nerve 
is to render the cell bodies of the neurons more porous. When 
this occurs the negative ions on the interior of the sheath will 

* L T Troland, The Mystery of Mind, 1926, p 184 
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be permitted to pass throngh, and so to neutralise the positive 
la}^ of electricity on the outside. Having passed through, 
however, they will not only neutralize the positive ions 
immediately opposite their point of exit, but will also spread 
to some extent along the sheath, thus neutralizing some of the 
positiye ions adjacent to their pomt of exit. The result will 
be to render the sheath more porous at these adjacent points 
also, more negative ions will pass through from the interior, 
and will fully neutralize this portion ; the process will be 
repeated until it reaches the end of the nerve. After the 
impulse has passed along the nerve m this fashion, the chemical 
processes within the nerve cells will successively restore the 
former state of porosity of the sheath. The negative ions will 
no longer be permitted to penetrate and neutralize the outside 
layer of negative ions, and the nerve will be ready for further 
excitation. 
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Sii^FlGOR* 17 
I>vi^am of Exrtted Nerve Fibre 

This drawing also is from Troland and is intended to sliow the 
holes in the membrane being enlarged so that the negative particles 
can pass throngh, thus neutralising tiie polarization layer dunng the 
exicb»l state of the nerve fibre. 

It is obvious that porosity and excitability will vary 
inversely, and until the usual state of porosity is re-established, 
it will be impossible to re-exate the nerve for the reason that, 
when the outside electrical layer along the sheath is fully 
neutralized, it will be unpossible to neutralize it further. 
Thus there will be a very short refractory period, dunng which 
the positive ions that have neutralized the outside layer, are 
passing back into the interior of the cells again, and during 
this time the nerve will be non-exdtable. 
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Size and Function of Neurons 

The accompanying figure gives a few standard illustrations 
of the great variety to be found in the sizes and shapes of the 
neurons. There appears to be a close correlation between 
size and function. It must be remembered that while the 
function of neurons in general is conduction and distribution 
of nervous impulses, the function of any one parfacular neuron 
is the conduction of a particular type of impulse from one 
definite point to another definite point under very specific 
conditions 

We have spoken already of the sensory neurons from the 
periphery of the body, which have a medulated dendrite 
suitable for transmission over a long distance 

Another interesting type are the Purkmje cells of the 
cerebellar cortex. These cells are characterized by a flask- 
shaped cell body with heavy, profusely branching dendntes, 
collaterals, and an end-brush with many terminals permitting 
widespread contact with other Purkinje cells and also the cells 
of the granular layer Such mtimate contact is quite m 
conformity with our knowledge of the functions of the 
cerebellar cortex. This is the great propno-ceptive corre- 
lation centre of the brain. It is connected with all the bodily 
receptors, especially those of the striped and smooth muscles. 
Efierent fibres also pass to the motor centres givmg the 
cerebellum an important part in the maintenance of muscular 
tone. The carrying out of such a function mvolves the 
simultaneous discharge of whole groups of neurons, a corre- 
lation which the Purkinje cells are structurally well adapted 
for. Other parallels between function and form might be 
drawn but it is well to reahze that the description cannot be 
carried out in full because of our limited knowledge of neuronic 
function. We know in many instances, sources and terminals, 
shape and size, length, and the general function of any one 
centre, but we do not know the nature of a nerve impulse 
or what the variations between impulses may be, whether of 
rh5^thm, intensity or what not ; nor do we know the steps 
withm a given centre whereby the main function of that centre 
is attained, so that while the mam thesis that neuronic shape 
and size are correlated with function seems clear, it is 
impossible to substantiate this hypothesis in detail. 
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C Synapses 
Structure of the Synapse 

If a ring the shape of a doughnut is cut from a jellyfish and 
the enclosed nerve-net stimulated electrically, the ensuing 
nerve impulse has been known to run round and round the 
circle without stoppmg during eleven days for a total distance 
of 457 miles. Its final cessation, even then, is not due to 
fati^e of the nerve itself, but to counter-impulses set up by 
the regenerating tissue. The continuation of the nerve impul% 
over so long a period is possible because the nerve filament 
of the jellj^h is unbroken. It is hke a net with the cell bodies 
at the pomts of intersection, so that an impulse, once started 
spreads equally in all directions. 

The human nervous system is quite different. It is not a 
continuous circuit hke a simple nerve-net, but is made up of 
thousands of mdividual neuron elements, each with a defimte 
begmnmg and a defimte ending. The total juncture where 
the end of one neuron contacts the beginning of another is 
called a synapse The presence of synapses has so many 
important effects on the conduction of a nervous impulse that 
nervous systems of this type are m a class by themselves. 

No one knows exactly what structures go to make up the 
sjmapse. There are two theories One is that the tiny nerve 
filaments that carry the nerve impulse are continuous and pass 
without break through the cell wall of one neuron, across the 
interval between the neurons, and through the cell wall of 
the other neuron Such inter-cellular filaments, or neuro- 
fibnls, are much smaller in diameter than any parts of the cells 
that they connect. Several neurologists claim to have seen 
the filaments thus unbroken, under experimental conditions. 

The majority assert, however, that what seem to be neuro- 
fibrils in the stained segment of a synapse, are merely 
artefacts ; that is, they are not present in the living organism, 
but represent an effect of the solution used to stam the tissue 
so that it can be put upon a slide and examined under the 
microscope. 

The contact theory is felt by most neurologists to be more 
in accord with the known facts than the contmmty theory 
just outlined. Barthelmess, examinmg under the microscope 
the giant Mauthner cells of the eighth cramal nerve, demon- 
strated the presence of a surface of separation at the synapse. 
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When the terminals of axone and dendrite come together, 
each is snrrounded by a plasmic membrane, so that no direct 
continuity is possible. Structural separation of neurons is 
further evidenced by the fact that degeneration of one neuron 
can never traverse the s}mapse and thus contaminate 
contacting neurons. 

These two different theories as to the actual structure of 
the ssmapse lead to two different explanations of the way in 
which the nervous impulse passes across the synapse in its 
journey from neuron to neuron. We may term these two the 
” tungsten filament ” and the “ sheet electrode ” theories. 

In the continuity, or tungsten-filament, theory the minute 
fibres supposed to conduct the impulse across the synapse 
would bear the same relation to the nerve trunk that the small 
filament in a tungsten lamp bears to the rest of the electric 
circuit. The impulse passmg through the minute fibre might 
then be supposed to have an effect upon its conductor sinular 
to the incandescence brought about in the tungsten filament, 
although of course the effect would not actually be 
incandescence. 

On the other hand, the contact theory leads to a view in 
which the separate but contacting parts of the adjacent 
neurons are considered to bear the relations to each other of 
two sheet electrodes The impulse that passes such a juncture 
must penetrate the neuron coverings somewhat in the manner 
of the electnc impulse that passes through an electrode of 
lower conductivity between the adjacent ends of two wires. 
In this case, too, the passage of the impulse will obviously 
affect the synaptic tissue quite differently than it affects the 
neurons themselves. 

Points of contact between neurons may be of three tjqies. 
In some cases the axone throws off a series of club feet known 
as pseudopodia, which contact the next neuron. In other cases 
the dendrites of the receiving neuron are characterized by 
small bud-like structures, or gemules, that contact the 
unsheathed ending of the axone. In still other cases axone 
and dendnte or axone and cell body are merely in a lateral 
position at the point of contact. 

The surfaces of separation at the synapse should not be 
thought of as inserted between the neurons like dead skin ; 
these surfaces are probably semi-permeable and act like a 
valve in permitting the nerve impulse to pass in one direction 
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only, that is, from azone to dendrite, or from azone to cell 
body. It is further thought that these synaptic membranes 
are capable of some specific and characteristic activity as yet 
undiscovered ezperimen tally. 




BASKET CCLCr- 


FiGOKK 20 
Types of Synapse 

K. Nenro^iodial Synapse, axones tennmating -with neoropodia or 
terminal bulbs upon the cell bodies and the bases of the 
dendrites oi a motor neuron 

B. Appositional Synapse, collaterals trom the axone of the basket 
cdl descending to the bodies of Purkinjo Cells and surrounding 
them after the fashion of a basket 



THE HIDDEN MACHINERY 


97 


Function of ike Synapse 

A nerve impulse in passing from neuron to neuron across a 
synapse, leaves the neuro-fibrils of the sending neuron, enters 
the perifibrillar substance, activates the first cell membrane, 
traverses the inter-cellular substance, energizes the synaptic 
membrane of the receiving neuron, is transmitted thence 
through the perifibrillar substance to the receiving neuro-fibril. 

Passage over the synapse has many known effects upon the 
conduction of the nerve impulse ; 

(1) It slows up the nerve impulse materially, 

(2) It seems to store up the energy of the impulse and discharge 
It in later repetitions, mucdi hke reverberations, this 
phenomenon is known as after-discharge, 

(3) It mterferes with the rhythm of the nerve impulses, which, 
until these impulses reach a synapse, correspond to the 
rhythm of receptor stimulation. 

(4) An impulse that fails to pass the synapse the first tune, 
may succeed m domg so at a later time This is because 
each attempt leaves a trace or an effect on the synaptic 
membrane. All these traces add themselves together until 
finally the impulse crosses the barrier ; this phenomenon 
IS called temporal summation 

(5) There is greater fatigue effect at the synapse than is 
evidenced by the neurons themselves 

(6) The nerve impulse, whose mtensity was originally pro- 
portional to that of the receptor stimulation, loses much 
of this correspondence at the synapse This effect is 
similar to the loss of correspondence of rhythm mentioned 
above. 

(7) Many impulses are inhibited entirely at the synapse. 

(8) The synapse serves as a variable threshold for the passage 
of the nerve impulse. 

(9) The synaptic tissue is more dependent than the neuronic 
tissue proper on blood supply, and is also more suscepti- 
ble to narcotics and other drugs. 

(10) Two separate nervous impulses arriving at the same synapse 
may there conflict with each other or facihtate and re- 
inforce each other during their synaptic passage. 

There are, perhaps, other variations in conduction, caused 
by the sjmapse, but these suffice to show that the function of 
this structure m the bodily economy is of high importance 
This is especially so since these variations in physical trans- 
mission correspond so closely with similar variations in 
conscious experience that they are at the very foundation 
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of the ps3^onic theory of consdoosness. For this reason 
the fonction of the synapse will be discussed again later on, 
when we come to take up the subject of consciousness in 
detail 

Here we will merely call to the reader's attention the 
obvious fact that the synaptic influences listed above, really 
regulate fundamentally the nervous conduction that takes 
place in the bodies of human beings and the higher vertebrates. 
The synapses have a greater and more diverse influence upon 
this conduction than any other part of the nervous system. 
It is plain that the kinds of action and reaction possible to 
any organism will depend to a great extent upon the type of 
nervous conduction that organism possesses ; with r^ard to 
this question the importance of the synapses is paramount. 

D. Effectors 
General Types of Effectors 

We have been taking up one by one the four important 
parts of the integrative machine. In every unit response of 
this machine the terminal part is either a muscle or a gland. 
There are two types of muscles and two types of glands 

The striped muscles are those that move the skeleton of the 
body. The two hundred bones that support us are operated 
upon the lever prmciple with the muscles acting as sources 
of energy supply to imtiate movement. These muscles are 
sometimes called our “voluntary" muscles, in contrast to 
the smooth muscles, over which we have no voluntary control. 
The smooth muscles are those found m the tissues of the 
viscera. Their activities are slow, smooth, rhythmic, as best 
becomes thek fimction of supporting the walls of the viscera 
and moving the visceral contents onward. 

The glands are either duct glands or ductless glands. The 
latter, more frequently called endocrine glands, are looming 
large in physiology, medicine, psychiatry, and psychology, 
smce they seem to play an important part in determining 
the mental, physical and intellectual development of the 
individual The important duct glands include the salivary 
glands, the lachrymal gland, the sweat glands, the liver, the 
pancreas, and many others. The ductless glands are the 
pineal, thyroid, parathyroid, gonad, adrenal, pituitary, and 
thymus. 
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The Muscles 

One of the greatest sources of constant activity to be foimd 
in the hidden machinery arises in the muscles, both smooth 
and striped. Neither type is ever completely relaxed, as is 
evidenced by the fact that if a muscle is cut, the ends will 
alwa}rs curl up The explanation of this constant tension 
is found in the presence of sensory receptors lying deep within 
the muscle tissue, that are innervated whenever the muscle 
becomes too greatly relaxed. Impulses from these proprio- 
ceptors give rise, probably via the cerebellum, to efferent 
impulses which contract the muscles. The result is an 
endless chain of impulses that keep the muscle under continu- 
ous though slight tension. Such tension is necessary for the 
maintenance of bodily attitude. It keeps us from collapsing 
under the pull of gravity, keeps our mouths closed, our heads 
up, our backs straight, our veins and artenes of a certain 
constant bore or interior diameter, and so on. This matter 
of tonus is the only activity common to both sets of muscles. 
Otherwise, they are dissimilar in structure and are differently 
innervated, smce the skeletal muscles are excited directly 
by the motor nerves from the spmal cord, while the smooth 
muscles are connected with the cortex via the post-ganglionic 
fibres of the autonomic nervous system 



The Striped Muscles 

The striped muscles are bundles of thread-like cells that 
run lengthwise throughout the muscle. Each cell is known 
as a muscle fibre. The muscle fibre is the structural element 
of the muscle just as the neuron is the structural element of 
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the nervoos system. The muscle fibre, in turn, is made up 
of a series of fibrils also running longitudinally. These 
fibrils are the elastic element in the muscle and are surrounded 
by a semi-liquid plasm. The plasm shows numerous cross- 
bands, light and some dark, which vary in size according to 
the activity of the fibre, and give nse to the name, striped 
muscle, llie whole fibre is covered with a limiting membrane, 
called the sarcolemma. 

The muscle fibres of the striped muscles are excited directly 
by the motor nerves. The axones of the motor nerves lose 
their medullary sheaths upon reaching the muscles, and break 
up into many collaterals. Each of these passes to a muscle 
fibre, where it terminates in a complex structure known as 
the motor end-plate. Excitations horn the motor nerves 
contact the fibrils, distend the surroundmg plasm, tense the 
limiting membrane, and contract the muscle fibre The 
contraction exerts a pull on the tendon to which the fibre is 
attached, and if enough fibres are activated, moves the bone. 

It has been found that the all-or-none law operates in 
r^ard to muscle fibres as well as nerve fibres ; that is, if a 
muscle fibre is contracted at all, it contracts to capaaty. The 
number of muscle fibres in each muscle vanes from several 
hundred to several hundred thousand. A certain percentage 
of these fibres are alwa3rs active. Gradation of intensity of 
response is obtained by mcreasing or decreasing the number 
of active fibres. If more than seventy per cent, of the muscle 
fibres contract, the muscle will break. After prolonged 
stimulation, fatigue of the end-plate occurs and certain 
chemical changes take place in the muscle fibre. In the 
maintenance of muscular tone, the muscle fibres seem to 
work in relays, so that no one group will be fatigued to the 
point of destruction. 

The fineness of motor co-ordination attained m our move- 
ments is made possible by the fact that many of the skeletal 
muscles operate in pairs that are continually antagonistic ; 
every extensor has its flexor. When one is contracted, the 
other is relaxed, the ensuing movement being a balance of 
these two forces. There are over 200 pairs of muscles in the 
body co-operating in this way. The neural principle involved 
is called reciprocal innervation. 

While the muscle fibres are usually activated by an efferent 
nerve impulse horn the brain, they will also respond to a 
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blow, an electric shock, and to chemicals. It was thought 
at one time that the muscle tissue itself reacted to these stimuli 
directly, but since, in the cases from which this deduction was 
drawn, the nerve endings were still left embedded in the 
muscle fibres, even though the nerve itself had been severed, 
more recent opinion maintains that these stimuli excite the 
nerve endings, which in turn activate the muscle tissue. 



A. CROSS SECTION 
OF 

AN ARTERY 



B. WALL OF SMALL 
INTESTINE 

FIGDRK 22 

Smooth Muscle Tissue 
The Smooth Muscles 

With the exception of the heart muscle, which is striated 
in appearance but smooth in function, the inner cavities of 
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the body are lined with smooth mnscle. Smooth mnsde 
tissues are found throughout the alimentary canal from the 
lower oesophagus to the anus. They are also found throughout 
the bronc^ and the genital and urinary systems ; they line 
the blood vessels, form the iridic and ciliary muscles of the 
eye, and the hair-raising muscles of the skin. 

The smooth muscles are made up of min ute spindle-shaped 
cells which sometimes run parallel in a longitudinal direction 
and at other times form a circular band, as in the veins and 
arteries. In some tissues both arrangements of cells appear. 

The smooth muscle cell is usually drcnlar or hexagonal m 
cross-section. It contains but one nucleus. Very fine 
myo-fibrils can be observed running the length of the cell. 

The sacroplasm fills the space between the fibrils and forms 
a limiting membrane at the outer boundaries. It is not 
known exactly how one smooth muscle cell is connected with 
the others. It is thought that the myo-fibrils may be con- 
timuous or that the cells are embedded m a delicate tissue 
which acts as a connector. The smooth muscles are normally 
activated via post-ganglionic fibres from the autonomic 
nervous system. Contact is made by means of free nerve 
endings at the surface of the muscle cell The smooth muscles 
are also excited directly by drugs and also by hormonic 
activity from the endocrines. 

Glands 

The second t}^ of effectors, the glands, through their 
secretions, determine the growth, development, and efihcient 
functioning of every part of the body. They promote the 
ingestion and digestion of food and take care of the elimination 
of waste products, they provide chemicals which accelerate 
the heart, constrict the blood vessels, speed up digestion, 
throw sugar into the blood for the utilization of the muscles, 
determine the length of the skeletal bones, control their 
calcium content, affect memory, speech, and general intelli- 
gence ; in other words, the glands are the most important 
single element which promotes the development of both the 
person and the personahty. 

The glands are made up of special epithelial gland cells, 
connective tissue, smooth mnsde, and blood vessels. The 
gland cells differ from other body cells in that they have the 
capadty, in addition to securing nutriment from the body 
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for their own use, of manofactaring anbstances which are 
either rejected for Ihe use of other cells of the body or excreted 
as waste products. There are two types of glands, those 
with ducts and those without. 
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membranes of the mouth or the stomach. Other tubular 
gland systems are quite complex consisting of many complex 
branches opening into a main outlet. The salivary glands 
and kidne3rs are examples. 

The alveolar type of duct glands are fiask-^aped. They 
do not occur in simple form in the human organism. The 
sebaceous glands of the skin are examples of simple branched 
forms, while the mammary glands are alveolar structures 
of a complex type. 



A. TUBULAR GLANDS 



8. ALVEOLAR GLANDS 

FiGCKK 24 

Types of Duct Glands 
The Ductless Glands 

The ductless glands are known as endocrine glands, or 
glands of internal secretion. They have no ducts or special 
openings through which the secretion passes out of the gland 
to other parts of the body. Instead, t^ secretion is absorbed 
directly by the blood vUch passes through the gland and is 
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carried out by way of the circulatory system to all parts of 
the body. 
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Locatxon of Endocrine Glands 


The Endocrine Glands 

The endocrine glands manufacture secretions (endocrines) 
of great power called hormones, a word with a Greek root, 
meaning " stir up The hormones are absorbed into the 
blood-stream, which acts as carrier, bringing them into 
contact with both smooth and striped muscles of the body, 
with other glands, with the heart, the lungs, the cerebrxd 
cortex, and all other internal organs. The effect of any single 
type of secretion on these structures may be either to depress 
or excite. The result is not alwa}rs si milar for all structures, 
as in the case of th3muc activity which stimulates physical 
growth but checks sexual development. 
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The Thyroids 

The thyroids are two lobes on either side of the windpipe. 
They are connected by a narrow strip of tissue and support 
the parath}rroids. which are small pea-like bodies differing 
somewhat in function from the thyroids. The active 
principle of thyroid secretion has been extracted and is called 
thyroxin. It has been found to consist of 6 o per cent, iodine. 
Thyroid secretion affects the basal metabolism of the body. 
It is thought to act as a catalyzer, that is, an agent whi^ 
speeds up chemical changes without itself changing. Thyroid 
secretion acts in this way in precipitatmg the destruction of 
the amino-acids ipto lower compounds, that is, in the bummg 
of the body’s chemical fuel, and the formation of waste 
p-oducts. 

There are many diseases of the thyroid glands, which may 
cause them to secrete too much or too httle thyroid secretion. 
The glandular condition which secretes too little is known as 
hypo-thyroidism and an over-secretion is known as hyper- 
thyroidism. Each condition involves specific physiological 
results with accompanymg personahty changes 

Extreme cases of hypo-thyroidism occumng in infancy or 
early childhood are known as cretins. Cretins are of a dwarf- 
like appearance with protruding abdomen, a large head 
proportioned so that it appears broad and short, lack of tone 
in the skin, which perspires very little, coarse hair which is 
dry and brittle, slow sex development and low mentality. 
These children can be brought to normal by feeding them 
with thyroid extract, sometimes supplemented with other 
glandul^ extracts determined by the special case diagnosis. 
A similar condition in adults is known as Myxedema because 
it is characterized by a mucous-like substance which mfiltrates 
the skin, causmg it to thicken and to bloat 

Underactivity of the thyroids occurs in varying degrees. 
Even where it is slight or in some degree compensated for by 
the activities of other glands, such s3nnptonis as slow respira- 
tion and heart beat, low body temperature, low blood pressure, 
constipation, thin hair, and so on, occur. The personality 
tends to be lethargic, given to over-much sleeping, mentally 
inactive with a very poor memory, and given to depressed 
sullen fits of sudden bursts of anger. 

Cases of over-activity of the thyroid, or hyper-th3Toidism, 
are equally marked. If over-extreme, other glandular activity 
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is greatly increased. The individual is extremely active, 
mentally and physically. He is usually thin in spite of 
eating quantities of food, particularly of proteins. He 
perspires freely and his skin flushes readily. Exopthalmic 
goitre, frequently associated with h3q)er-th3rroidism, is the 
result of a diseased gland which may or may not be over-active. 

Hyper-thyroid people are extremely nervous, irritable, and 
tend to be emotionally unstable. They are given to causeless 
fears and suspicions. They are hkely to criticize their doctor 
and to find fault with his treatment, whatever it may be. 
They are given to insomnia, and are extremely hard to get 
along with. There is a reference in early Sanscrit bterature 
to " women with swollen necks," whose dispostions were said 
to be so bad that no man should marry them. These 
unfortunate women were probably hyper-thyroid cases. 

Thyroid gland irregularities are most frequently caused by 
lack of the normal amoimt of iodine content in the community 
source of drinking water Thus “ goitre belts " have been 
discovered m the lake regions of Switzerland and America. 
The spread of goitre can be checked by adding lodme to the 
water supply. 

Hyper-thyroidism is much more difficult to cure than 
h3qx)-thyroidism. Rest and quiet are the usual prescnptions. 
If the case is extreme, an operation to remove part of the 
th3n-oid gland may be undertaken. 

The Parathyroids 

Attached to the thyroid are four very small bodies that for 
a long time were thought to be part of the larger gland. 
These are the parathyroids. They are independent organs, 
closely connected with the calcium activities of the body. 
Removal of the parathyroids frequently results in death. 
Partial destruction or degeneration may be followed by 
tetany, that is, Auolent, spasmodic contractions of the muscles, 
which is often fatal. 

The Adrenals (also called Suprarenal Glands) 

These are small, flat capsules, found on either side of the 
body attached to the kidneys but not functionally associated 
with them. They consist of a cortex, surrounding a medulla. 
These two organs, although m juxtaposition, act independently 
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of each other. It is thought by some scientists that their 
functions, although disparate, may be complementary. 

Not much is known concerning the function of the adrenal 
cortex. Its cellular origin is .similar to that of the ovaries, 
with which it seems to be directly associated. It has also been 
suggested that the activities of the adrenal cortex parallel 
those of the cerebral cortex. Its activities certainly differ 
from those of the adrenal medulla, which controls the involun- 
tary functions of the vital organs and the blood supply to the 
skeletal muscles. It has been found that the adrenal cortex 
in man is about nine times larger than the medulla. In the 
lower animals, the size ratio is much smaller, and in some 
instances the relationship is reversed It is argued that as 
the species evolves and the control of behaviour by the cerebral 
cortex mcreases, the adrenal cortex also increases in size 
and importance of function. 

The adrenal medulla has been more extensively studied 
than any of the other endocrines. Its tissue is of the same 
origin as that of the autonomic nervous s}^tem and is quite 
different from that of the cortex. Its secretion has been 
extracted and is known as adrenin or epinephrm. It is 
manufactured commercially under the name of adrenalin. 
Adrenal secretion has preasely the same effect upon visceral 
effector organs as have the efferent nerve impulses of the 
sympathetic nervous system. It has a pressor effect upon the 
heart-beat, and thereby raises the blood pressure but also 
causes a greater flow of blood to the blood vessels of the 
skeletal muscles Adrenin has the general efiect of slowing 
up the activity of the stomach, inhibitmg the gastnc juices, 
increasing the pulse, enlarging the pupils, and arousmg other 
symptoms that are usually associated with the excitation of 
the sympathetic branch of the autonomic nervous system. 
Adrenin also stimulates the liver and pancreas, so that sugar 
is released into the blood stream to provide additional nutri- 
ment for the skeletal muscles This endocrine likewise clots 
the blood and is used surgically for this purpose. Cannon 
describes the general effect of adrenal secretion as “rapid 
mobilization of bodily reserves ", under conditions of violent 
physical exertion and muscular effort.^ 

The individual of hyper-adrenal type is full of physical 

^ W. B Cannon, Bodily Symptoms of Pain, Hunger, Fear and Rage, 
igao, p. 129. 
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aggressiveness and initiative, easily excited, optimistic, and 
is pervaded by a sense of well-bemg. But on the other hand, 
such persons are apt to be pugnacious and given to sudden 
spurts of anger. 

The h3^po-adrenal personality is quite the opposite Such 
persons have no reserve strength. They are quickly brought 
to the point of exhaustion in almost any emergency situation, 
whether emotional or physical, and they are sometimes subject 
to constant fear. 

The Pituitary Gland [Hypophysis) 

The pituitary gland, located m the very centre of the head, 
is embedded in a bony cavity called the sella turcica, and is 
attached at one end to the mfundibulum. The pituitary gland 
has three parts, each of different function ; the anterior lobe, 
which is the gland proper ; the postenor lobe ; and an 
intermediate part called pars intermedia, which also connects 
the two lobes Removal of the pituitary usuaUy results in 
death m from one to thirty days. 

The hormones from the anterior lobe mamtain the nutritive 
balance of the connective tissues, especially those of the 
skeleton. If these hormones are over-active m childhood, 
the bones of the arms and legs become very long, and gigantism 
results. Should this condition appear after adolescence, the 
bones of the face become much enlarged and the hands and 
feet extend to an abnormal size. This deformity is known 
as acromegaly. The secretions of the anterior lobe are also 
supposed to mffuence the activity of the gonads. 

liie posterior lobe is said to manufacture several secretions. 
Timme sets the number at eight ; other, more conservative 
estimates put the number at three to four The best known 
extract from this lobe, and the one most used commercially, 
is pitmtrin. Pituitnn, when injected intravenously, increases 
the activity of the smooth muscles and the contractions of 
the bladder. It is extensively used to stimulate the contrac- 
tions of the uterus dunng the third stage of labour, when the 
vralls tend to relax, with a resultant hemorrhage. Secretions 
from the posterior lobe are also known to mcrease the produc- 
tion and flow of the m amm a ry glands. 

The pars intermedia also has a specific secretion. Its 
effects have not been ascertained with certainty, but it is 



110 


INTEGRATIVE PSYCHOLOGY 


supposed to influence genital development and to inhibit the 
action of the pancreatic juice. 

Abnormalities of the pituitary gland have marked effects 
upon both physique and personahty ; the exact nature of these 
effects depends upon the location of the infected area within 
the gland. One commonly known symptom of disease of the 
pituitary is one-sided or pituitary headeache, which is caused 
by an enlargement of the gland, usually at the side, so that it 
presses against the bony cavity and results in severe pain at 
the temple. This is only one of many known effects. Psychi- 
cally, the personahty s)miptoms of over-activity of the 
pitmtary gland can easily be confused with the characteristics 
of the hyper-adrenal t3q)e, while an under-active pituitary 
gland results in traits and attitudes superficially resembling 
those of the hypo-thyroid 

This gland seems to work in dose connection with the other 
glands of internal secretion. The over-active pitmtary state 
in childhood results in early sexual maturity, while the 
under-active is thought to be the cause of sexual infantilism. 

The Thymus 

The thymus is located in the lower part of the neck and 
upper part of the chest. Its glandular function has some- 
times been questioned, but it is now generally accepted as 
established. This gland is enlarged in childhood and increases 
in size until it attains its maximum at puberty, after which 
it atrophies. 

The thymus is supposed to check sexual maturity and 
provide elements for the all-round development of the body. 
If this gland fails to atrophy, with the on-coming of adoles- 
cence, the secondary sex characteristics do not appear. 

Individuals of this so-called " thymic type ” have a very 
soft, smooth, and child-like skin, the breasts are under- 
developed in the female, and there is no beard or moustache 
in the male. If this condition is accompanied by under- 
activity of the supra-renals, any emergency situation where 
adrenal activity is needed, results in collapse. An individual 
in whom the atrophy of the thymus is delayed, remains very 
child-like. He is self-centred, very simple in his mental 
processes, lacking in initiative, and seeks the protection of 
others. 

In other cases the th}mius atrophies too early. Under these 
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conditions the individual usually is of short stature and the 
secondary sex characteristics appear early. Personalities of 
this tj^ are apt to show remarkable sophistication at a very 
early age and are sometimes called the " old-young ” tsrpe. 
They are self-willed, independent, and given to unreasonable 
fits of anger when opposed. 

The Ptneal Gland 

The pineal gland is a very small structure which is part of 
the bram. It was originally considered to be a vestigial eye, 
but the experimentation of recent years has established it 
as a gland of internal secretion 

Very little is known concemmg its functions. It is thought 
to promote the general growth and strength of the body in 
opposition to the development of the sexual processes, in much 
the same manner as the thymus does, except that the pmeal 
hormpnes probably inhibit the size of the genital organs, 
while the th}mius mbibits their fimctional maturity It 
is known that the removal of this gland results in rapid growth 
in the size of the genital organs of both sexes. 

It is supposed that the pineal gland atrophies at about 
the age of thirty, since at this penod a substance known as 
'* brain sand " appears, representmg a crystallization of pineal 
substance which could not occur while the pmeal remains 
active. 

Philosophers once believed that the pineal gland was the 
seat of the human soul. 

The Gonads (Sex Glands) 

While the ovaries and testes are the sex glands proper, 
other associated structures have been located whose hormones 
appear to be responsible for the development of the secondary 
sex charactenstics. These are the c^ of Leidig, or inter- 
stitial cells, called by Stemach the " puberty gland 
Secretions from these glands are supposed to account for those 
characteristics that differentiate man from woman, that is, 
the length and distribution of the hair, the differences in the 
tones and pitch of the voice, the growth of the mammary 
glands in woman, and the curves of the body. Interesting 
experiments with the transplanting of tissue containing Leidig 
cells show a rejuvenating effect that varies with individuals 
and in any event wears off in time. 
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It seems highly probable that the gonads give ofE hormones 
that have the effect of causing erotic excitement. We shall 
have occasion to consider erotic drive more fully in a later 
chapter. 

In general,it must be remembered that all the endocrine 
glands interact one upon another. Also, their effects upon 
bodily tissues sometimes reinforce one another, and sometimes 
prove antagonistic. Changes in the activity of one endocrine 
gland, therefore, result in changes in other endocrine glands, 
and in changes in the entire endocrine balance of the body. 
The pattern, or balance, of endocrine gland functionings at 
any time is called hasyndrome. Only in case the entire 
syndrome is known and tmderstood, can any speciffc know- 
^ge of the resulting emotional or personality traits be 
obtained. 



CHAPTER V 


Part Reactions of the Hidden Machinery 

Putting the Hidden Machinery Together 
So far we have considered the separate parts of the hidden 
machinery in some detail We have divided these parts into 
four classes, receptors, neurons, synapses, and effectors. This 
is as though we had purchased a lot of manufacturing 
machinery which was dehvered to us, dismantled, in four 
crates, each crate containing all the machine parts of a certain 
t5T)e. In the first crate were packed all the electric buttons, 
switches, and automatic starting devices by which the 
machmery would eventually be set m motion. In the second 
crate was packed a huge mass of electric wires of all shapes, 
sizes, and lengths. In the third crate were all kinds of 
junction boxes, bmdmg posts, and coimectmg devices to put 
the wires together And in the fourth crate were several 
different types of motors that eventually would do our work 
for us when the entire lot of machmery had been coimected 
together in just the right way 

So far, so good. On each crate was printed a list of the 
parts contamed therem, and a general description of the 
structures and functions of these parts. But now we want 
to see the whole mass of machmery put together m the right 
way so that it will work The description of each type of 
machine-part is bound to appear much more intelligible 
when we see the parts connected together so that all can 
actually function. 

In order to put the different parts of the hidden machinery 
together and view it in working order, we shall be obliged 
first of all to learn something more about the parts and 
arrangements of the nervous system. The neurons with their 
connecting synapses constitute, as we have seen, the inner 
connective portion of the hidden machinery df human 
behaviour. We have descnbed in some detail the individual 
nerve cell and the individual synapse. Now it becomes 
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necessary to consider briefly the chief groupings of neurons 
and s3mapses as they occur in the human nervous system. 
In other words, when we start putting om* machinery together, 
we must begin by drawing a blue print of the way our wires 
must run to different parts of the factory, together with the 
central grouping and connection of thc^ wires. 

The Rt^x Are 

The set of nerve cells and the connections between these 
nerve cells which conduct impulses to action from the receptor 
organs to the final muscles and glands that do the acting is 
known as the reflex arc. The reflex arc might also be termed 
the unit system of reflex conduction If we take a single, 
artificially simplified tef^x cue theoretically connecting a 
single receptor with a single effector, we find six essential 
parts. 



Figure 26 

Dutgram of a Simple Reflex Arc 


r. An afferent, or inward bound nerve tract, leading from 
the receptor organs inward to spinal cord or briun. 

2. A synaptic ]anction, connecting this afferent nerve tract 
with other nerves in the central nervous B]istem. 

3. A set of connector nerves, lying inside the central nervous 
system, and carrying the nervous exatement to whatever 
outward bound nerve tracts are required to bring about the 
unit response 

4. Various synaptic junctions between the different con- 
nector nerves. (In the artificially simplified reflex arc, 
diagrammed out m many text books, tins set of connector 
synapses is ebminated, and the connector part of the arc is 
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treated as though it were a single nerve cell, l}dng within the 
central nervous system. Sherrington has proved that any 
reflex arc must include at least three neurons ; but it seems 
very questionable whether any reflex connection, in the hving 
organism of man and the higher vertebrates, ever actually 
does mclude oniy three Certainly a vast majority of reflex 
activities excite a considerable number of connector nerve 
cells, with necessary mterconnections, as stated here ) 

5 Sjmaptic junctions, connecting the connector nerves with 
the final motor, or efferent, nerves 

6 Efferent, or outward bound nerve-tracts, finally effecting 
the connection between central nervous excitation, and the 
effector organs to be moved in carrying out the final unit 
response. 

There are the cog-wheels, in human machinery that connect 
the receptors of stimuh, from outside, with the muscles and 
glands that can finally be seen responding to that stimulus 
It can be seen at a glance that there are two different types of 
structures m the connective, or conductive mechanism : nerve 
cells, and junctional tissue. There are three sets of each, 
afferent, connector, and efferent Since the receptor organs 
are also called sense organs, the afferent nerve tracts and 
junctional tissues are also called seusofy. The efferent 
structures, leading as they do directly to movement, are called 
motor The entire junction between two or more nerve cells, 
including the junctional tissue as its most vital part, is called 
the synapse The junctional tissue within the sjmapse is 
called a psychon. Synapses seldom occur alone, but almost 
invariably are located in large groups, where many nerve 
tracts converge and form interconnections These switchmg 
stations, or masses of synaptic connections, are called nerve 
centres. There are three t)rpes of nerve centres : sensory 
centres, connector or correlation centres, and motor centres. 

The entire human nervous system is customarily divided, 
for convenience of description, into two parts, the central 
nervous S3rstem and the peripheral, or outlymg, groups of 
neurones. 

The Central Nervous System 

The central nervous system is made up of the brain 
and the spinal cord. Both brain and cord consist of a series 
of centres, or intricately related groups of synapses. 

The cord retains the primitive segmentation found in lower 
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Ficcrb 27 

The Human Central Nervous System 
Diagram shows ventral view of Central Nervous Sjatem and also 
its connections with the cerebro-spmal nerves The Autonomic N ervous 
System is also shown in black at the left of the diagram in correct 
relative position (After Allen, Thompson and Raub^, from Moms' 
Anatomy, W B Saunders and Co , Philadelphia) 


forms of hfe and controls tiie reflex reactions of the body. 
The parts of the central nervous system located in the bram 
have evolved at a later period in the history of man, are more 
complex, and control all simpler and lower centres. 


The Brain 

The brain itself is a large, protoplasmic mass, the weight 
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of which " is exceedingly variable even in a homogeneous 
population The average weight of the normal, adult European 
male brain is commonly stated to be 1360 grammes (49 ounces) 
and that of the female 1250 grammes (44 ounces)."^ 

The bram floats in a liquid within the bony cavity of the 
skull, is grey in colour, and due to the myriads of convolutions, 
has a bark-like appearance that gives its outer covenng the 
name of the cortex. This mass of grey matter is made up of 
unmeduUated cell bodies and dendrites of the cortical neurons. 
It has been estimated that in the optic tract alone there are 
one hundred thousand separate fibres . the number of neurons 
in the brain is beheved to total nine billion, two hundred 
million (9,200,000,000) * Beneath the bark-like covering 
of the brain is found a large, white mass called the corpus 
callosum, and long, heavy, white strands connecting the 
various parts of the bram with each other and with the spmal 
cord. These strands consist of the meduUated axones of 
afferent fibres running to the bram and of efferent fibres 
runnmg to the muscles 

The brain is divided into many parts, four of which are of 
special mterest in the study of umt response psychology. 
The entire mass lymg nearest the top of the head and larger 
than the other divisions, is called the cerebrum. The smaller 
mass, below and at the back of the head, is the cerebellum. 
In the centre of the head is the thalamus. Behind and lowest 
of all is the medulla oblongata, which is really a swelling or 
expansion of the spinal cord The grey matter is on the 
outside of the brain, and is called the cortex, or bark. The 
grey matter is on the inside of the cord There are two equal 
and correspondmg parts of the top of the cerebrum, called the 
cerebral hemispheres 


The cerebrum 

Looking at the diagram of the cerebrum, see that it 
is divided mto two hemispheres connected by the corpus 
callosum. In addition to its division into two halves, there is 
a fissure that runs from the top diagonally forwsird, and 
another that runs back from the temple, terminating just 
above the em*. The first fissure is known as the Fissure of 
Rolando and the second as the Fissure of Sylvius ; on the 

* Heinck, C J , Introducium to Neurology, 1918, p 13a 

» Ibid, p ay 
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bax:k inner surface there is a third fissure called the parieto- 
occipital These fissues form natural boundaries for the four 
lobes of the cerebrum, the frontal, temporal, occipital, and 
parietal. These are useful in describing the few functional 
areas that to date have been experiment^y defined. 


FISSURE OF ROLANDO 



Ficurk 28 

Dtvtstons of the Cerebrum 

Looking at the cerebrum from the side, the centres that 
control cutaneous and kinaesthetic activities are to the rear 
of the Fissure of Rolando, running from the top of the cortex 
nearly to the ear 

In front of this area is another long strip running somewhat 
forward, at the top of which is the motor projection centre. 
An imexpected discovery concemmg this group of centres is 
that those nearest the top of the head connect with the parts of 
the body that are farthest away, namely with the toes and feet. 
Coming downward along this area, the points of motor control 
ascend to body, shoulder, and neck, until finally at the 
lowest region of all we find the points of projection for the 
muscles of the cheeks, jaws, and lips. 

The auditory centres are located directly back of the 
Fissure of Sylvius, in what is known as the temporal lobe. 
The regions in the very back part of the head, about on the 
level of the eye, are the visual centres. On the inner side of 
the brain hemisphere right behind the nose are situated the 
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olfactory and gustatory centres. The exact functioning of 
these centres is very roughly known and large areas of the 
cortex are as yet unaccounted for. It is thought that the 
majonty of these have an associative function, co-ordinating 
sensory impulses and correlating them with the motor areas. 
There is no reason to believe that every functional area is 
the only possible point of connection between the particular 
sensory centres it may serve and the motor arcs Experiments 
have ^own that in some types of activity, the function can 
be renewed gradually and taken up by other centres after 
the natural centre has been partially destroyed. 



Figure 29 

Localtiaiton of Funchom tn tho Cerebrum 


The cerebral cortex controls the activities of the rest of 
the body. This function has evolved slowly and its develop- 
ment originally was necessitated by the fact that, as the 
animal moved forward, the head was the first portion of the 
body to contact environment and to be m a position to initiate 
preparatory and defensive measures. Through necessity 
distance receptors were evolved and for the same reason the 
organism was forced to connect these specially sensitized 
tissues with the action system of the body. The cerebral 
cortex continued to be the centre of greatest activity, a factor 
that confirmed its control over the simpler, less closely 
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organized parts of the body. This fiiqctional superiority 
is known as head dominance. 

The Cerebellum 

The ceiebeUum. sometimes known as the pallium or old 
brain, although smaller than the cerebrum, has a similar 
gross structure. The cerebellum is remarkable for the mtricate 
interconnections of the neurons composmg it They have 
heavy, interlacing dendrites and very rich terminal arboriz- 
ations that permit the simultaneous stimulation of many 
neurons. The cerebellum is the great propnoceptive co- 
ordination centre of the body. It is connected with every 
bodily receptor and through its complexly arranged neuron 
system can connect the incoming sensory axones with 
practically every stnped muscle in the body. It is therefore 
the great centre for the maintenance of muscular tone, and 
for co-ordinating and syndironizing the sendmg of impulses 
to the muscles m such a way that the balance is maintained 
between extensor and flexor activity 


CORPUS CALLOSUM 
{ LAXERAl. VENTRICl-e 



Figurb 31 

frontal Section Through the Human Thalamus 
This diagram shows a frontal section through the thalmns and 
the structnres which immediately aurround it (Redrawn from Ranson) . 

The Thalamus 

The thalamus is m the middle region of the whole brain 
mass and is a centre through which somatic, sensory nervous 











THE HIDDEN MACHINERY: PART II 12I 


im^olses reach the cortex. It consists of a large, oval mass, 
chiefly of grey matter, separated into two main divisions : 
the central part contains the motor co-ordination centres , 
and the dorsal part contains the sensory correlation centres. 
Its fnnctions have been extensively studied by Cannon, who 
looks upon it as the centre for those impulses connected with 
emotion, because those emotions that are usually regarded 
as fundamental remain when other parts of the brain are 
eliminated (by operation or otherwise), but disappear when 
this particular centre is extirpated 
On the sensory side the thalamus acts as a receiving station 
for somaesthetic, visual, and auditory impulses. 


The MedtMa Oblongata 


The medulla is an expansion of the spinal column, which 
hes in the lower portion of the brain and is known as the 
“ bulb ”. Its function is similar to that of the cord, except 
that it seems to be the centre of all visceral impulse activity. 

It is the terminal for the great vagus nerve, receiving via 
this tract, afferent impulses from the general bodily receptors 
and from the important visceral organs, that is, from the 
stomach, heart, lungs, arteries, pharynx, larynx, and 
oesophagus The visceral efferent fibres passing to these 
same organs from the medulla, constrict the arteries, depress 
the heart action, increase the contractions of the stomach, 
and constrict the bronchii Thus all the most important 
hfe functions are under the control of the medulla 


The Spinal Cord 

The spinal cord runs two-thirds the length of the backbone 
It hes withm the vertebrae and consists of a white exterior 
portion surroundmg a grey centre which is butterfly-shaped. 
Within the very middle of the grey matter is a central canal 
containing the spmal fluid , this same liquid is found in the 
brain and is called the cerebro-spinal fluid. When it increases 
abnormally in volume, it results in what is called water on' 
the brain. The spmal fluid is susceptible to attack by bactena 
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and is treated directly through hypodermics in certain cases 
of cerebro-spinal syphilis. 

There are thirty-one pairs of spinal nerves with points 
of entry between the vertebrae, the sensory fibres entering 
via the dorsal horns, the motor fibres leaving the ventral 
horns. The first eight pairs of nerves compose the cranial 
division of the cord. The next twelve pairs make up the 
thoracic divisions. There are five pans m the lumbar division, 
five in the sacral division, and one pair of coccygeal nerves.^ 

The centres in the spinal cord are much simpler than those 
in the cortex. The grey matter is made up of the cell bodies 
of motor neurons, and of small connecting neurons. The 
simplest type of centre, therefore, would consist of a sensory 
nerve terminal, connecting with an intermediate neuron, 
which in turn connects with a motor neuron Complicated 
responses in the cord are made possible by the fact that both 
sensory and motor neurons frequently divide m the cord, 
one collateral going to a lower centre, the other gomg to a 
higher centre, thus arousing several centres simultaneously. 
Such a conduction system also relays impulses to the brain 
in the same way. While one branch of an afferent nerve 
connects immediately with the centres in the cord, the other 
branch ascends to the brain, connecting there with neuron 
chains which cross to the motor side of the arc, out to the 
lower centres in the cord, and thence to the muscles. This is 
known as the loop line and it makes possible all the complex 
responses in dvili^ man. 

Peripheral Nerve Groups 

We have already mentioned the extensive system of nerve 
processes leading from the surface of the body to the spinal 
cord and agam from the spinal cord to the smooth muscles 
of the viscera. These two penpheral nerve groups are 
entirely different in structure and function. The first t3q>e 
are generally referred to as the cerebro-spinal nerves, the 
second as the autonomic nervous system. 

The Cerebro-spinal Nerves 

The cerebro-spinal nerves are characterized by long fibres 
axone-like in structure but dendritic in function. They lead 

* Rauom, The Anatomy of th» Ntrvons Sysmn, 1937 
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from the somatic receptors to cell bodies that lie outside the 
spinal cord. 

These axones are all sensory and send a second process that 
enters the cord and bifurcates, the lower process passmg to 
the lower centres in the cord, the upper process ascending 
to the brain. 

The Autonomic Nervous System 

The autonomic nervous system consists of a series of 
ganglionic cells lying just outside the spinal cord. These 
ganglia are more primitive structures than the axone system 
of the central nervous system. They are coimected with the 
central nervous system by means of fibres coming from the 
cord to the plexi of the ganglia. These fibres are called 
pre-ganglionic fibres Within the gangha impulses travel 
in much the same fashion as m the nerve-net systems of lower 
organisms. The gangha control the activities of the smooth 
muscles of the body by a series of post-ganghonic fibres 
running to the heart, stomach, hver, intestines, and so on. 

The autonomic nervous s)retem is divided into three parts, 
the first and third of which are functionally antagomstic to 
the second These are the cranial, the thoracico-lumbar, 
and the sacral divisions The cramal and sacral co-operate 
in the majority of instances. The thoracico-lumbar, also 
called the sympathetic, division m general accelerates where 
the cranial and sacral inhibit, and vice versa. 

The cranial division has control of the respiratory, cardiac, 
and alimentary functions. This means that it accelerates 
the muscles of the alimentary tract during the processes of 
ingestion and digestion, and in so doing depresses the activation 
of the heart, lungs, and skeletal muscles. 

The sympathetic division, on the other hand, is the great 
emergency energizer of the body It stirs up the glands of 
internal secretion, the liver, and the pancreas, and supplies the 
striped muscles with increased blood and sugar , it increases 
heart action, but practically cuts off the innervation of the 
stomach. The diagram below gives in detail the functional 
effects of these various divisions of the autonomic system upon 
different visceral organs 

Gangltonic Plext 

There exist throughout the body groups of ganglionic cells, 
whose function is to control the activities of the local organ 
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Table Showing End Effects of Motor Discharge through the Cranial- 
Sacral and Sympathetic Branches of the Autonomic Nervous System 
(Junctions between pie- and postganglionic portions of both branches 
paralyzed by nicotin) 
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to which they are connected. The most important of these 
ganglionic plexi are found m the cortex, in the pharynx, and 
in the bronchii. They are the superior cervical ganglia, the 
phaiyngial plexus, the bronchial plexus, the cardiac plexus, 
the supenor mesenteric plexus, the hypogastnc plexus, and 
the sacral plexus The neurons of this penpheral autonomic 
nervous system are the most primitive to be found in the 
human organism. They are thought to have been retained 
from the origmal nerve-net type of system, because the 
organs with which they are connected are so complex that it 
is not possible to control their activities from the central 
nervous s}^tem. 

The Simple Reflex and the Total Response 

We may differentiate at this point for our own convenience 
between those fragmentary portions of the entire unit response 
which are the reactions actually designated by the term 
“ simple reflex ”, and which are found constantly recurring 
in psychological and physiological text books ; and the total, 
integrated response of the whole organism, which is customarily 
termed the " total pattern ” of reflex response. 

The patellar reflex may serve as an example of a " simple 
reflex The receptor organs are the pressure bulbs in the 
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patellar tendon of the knee. A sharp, light blow is delivered 
upon this tendon, in such a way that the receptors are 
stimulated. The afferent nerve trunk connecting these organs 
is aroused to action. It conducts a battery of nerve impulses 
into the spinal centre. There a tiny coimector nerve cell is 
energized. It commtmicates the energy to the efferent nerve 
trunk which conducts a battery of impulses along a number 
of its own nerve fibres simultaneously to the leg muscles. A 
number of muscle fibres m these muscles shorten or contract, 
and the lower leg is jerked outward and upward, " extended ", 
using the knee joint as its hmge. This whole knee-jerk 
reaction occurs with great promptness, and probably it 
is nearly completed before any other portion of the entire umt 
response, or pattern of reflex response gets under way. It 
gives the superficial appearance, therefore, of being a single, 
isolated " simple ’’ reflex action, which can be reg^ded all 
by itself as the mevitable, machme-hke result of a blow on 
the patellar tendon 

Such is far from being the case however. The response 
is neither simple, fixed, nor isolated. In this so-called simple 
reflex, as m all others of its kmd, a receptor, or sense organ 
always receives the energy from some extrinsic source, the 
stimulus A muscle, smooth or striped, or a gland, with or 
without ducts, alwa}^ performs the final action of the organism. 
As a matter of actuahty, no single sense organ is ever stimu- 
lated by itself, without many others receiving stimulation 
at the same time, except under artificial laboratory conditions. 
And no single muscle or gland ever moves all by itself, without 
the simultaneous movement of other muscles and glands, 
unless the muscle fibre or secreting organ and the connecting 
nerves are dissected out of the animal's body, and lie thus 
artificially isolated on the laboratory table. Many receptor 
organs of similar kind and l}dng m the same general area of 
the body, are connected by thousands of nerves and hundreds 
of thousands of nerve junctions, with all the effector organs, 
muscles and glands of the entire body. 

The receptors are usually wiosf dtredly connected, through 
many nerve cells and junctions, with the muscles and glands 
in the same general area of the body where the sense organs 
themselves lie. But this is not always true, by any means. 
The directness of nervous connection varies vastly, under 
different conditions of the organism’s spontaneous activity. It 
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also depends, in principle, upon the function of both receptors 
and effectors in tiie life or the organism, rather than upon the 
structural facilities for conducting energy from one to the other. 
The eye, for example, may be most directly connected, for 
action purposes, with any part of the body which is needed to 
carry out the unit responses of the moment. Leg muscles 
already tensed, and set to go, as at the start of a race, may 
become most intimately connected with eye or ear which 
receives the starting signal. The pressure and pain receptors at 
the back of a child's knee, seem inherently most directly con- 
nected through the nervous system with the muscles of the 
other 1^ and foot, which serve to bend the leg and push away 
the pinching hand. The same is true of the " scratch reflex " 
in animals, and particularly the “ crossed scratch reflex ". 

Many receptors, then, sunultaneously, stimulated, are 
connected through a great mass of nerve cells and junctions, 
with all the muscles and glands of the body ; but they are 
most closely connected with those muscles and glands best 
adapted to carry out the organism's imit response toward 
the sort of stimulus adequate and usual to the receptors 
stimulated 

The foregoing discussion indicates that no reflex response 
is really " simple ". We may further assert that no natural 
reflex response is fixed, or mvanable. The patellar reflex, or 
knee jerk, as we have already noted, is frequently cited m 
the text books as an example of reflex reaction which is 
practically uniform on all occasions But merely because 
one part of the total patellar reflex response pattern, viz , 
the knee jerk, occurs first and is relatively fixed and constant 
(though its vanabihty is actually used as a measure of hunger 
pangs^ and of emotional excitement), we still have no logical 
reason to consider it separately from all the rest. True, we 
cannot describe the rest of the unit response m specific, 
invariable terms. Sometimes the rest of the response might 
consist of pushmg away the thing that hit us ; sometimes of 
increase in heart beat ; sometimes we nught “ feel " the blow 
that caused the knee jerk and exclaim “ ow I " The particular 
unit response would depend upon the relation of the stimulus 
to the oiganism But we can descnbe the reflex mechanics 
of the rest of the umt response fairly well. In the spinal 

^ Carlson, A. J , Tk« Control of Hunger in Health and Disease, 1916, 

p. 86. 
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cord are numerons connections, afierent nerve tracts, that lead 
upward to other spinal nerve centres and to the brain These 
nerves are excited simialtaneously with the excitement of the 
short connector neurone in the spinal centre which sent the 
impulse over to the efferent tracts leading to leg muscles. 
So, the larger pattern of reflex response actually does begin 
at the same time the minor detail, or part reaction, which 
is usually termed a " simple reflex response,” begins. 



Diagram representing some of the Conduction Paths through the 
Central Nervous System (Redrawn from Ranson) 

The afierent nerves conduct their impulses to brain centres. 
There innumerable nerve tracts are set into activity Some 
or all of these connector tracts excite, in turn, other afierent 
nerve tracts The efferents conduct a new, and much laiiger 
battery of impulses outward, to arms, heart, trunk or vocal 
cords, as may be Then the major part of the unit reflex 
response becomes evident. The subject is seen to push away 
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the object that struck him. his pulse increases its rate, or he 
may be heard to ejaculate " Ow I ” 

^ys Herrick^ “ Our picture of the reflex act in a higher 
animal will, then, include a view of the whole nervous system 
in a state of neural tension. The stimulus disturbs the 
equilibrium at a definite point (the receptor), and the wave 
of nervous discharge thus set up irradiates through the 
complex lines determined by the neural connections of the 
receptor.” If the stimulus is weak. " the neural equihbrium 
will be only locally disturbed". Under other conditions, 
” almost the whole nervous system may participate in the 
reaction, a part focal and sharply defined, and the rest margmal, 
diffuse, and exercising more or less mhibitory or reinforcing 
control on the final reaction " This is an excellent description 
of unit reflex response as we have tried to explain it. The 
part of the entire umt response which is most immediate and 
obvious is never to be thought of as a truly “ simple ” reflex, 
but only as the most central part of the total unit reflex re- 
action which, because of its central posibon in the entire neural 
reaction pattern, is most ” focal and sharply defined ”, as 
Herrick puts it. Often it is not even that , it may be only 
the most obvious porbon of the ” sharply defined ” part of 
the umt response. 

Classes of Part-Reactions 

We have used the words " response " and " reaction ” 
very broadly up to the present to include everything that 
happens to the organism as a result of stimulation It now 
becomes necessary to differenbate, somewhat, between different 
porbons of the total umt response, because some umt responses 
have more of one element than another in their composition. 
Separable porbons of any total umt response may conveniently 
be termed part-reactions. There are three classes of part 
reactions, (Merentiated accordmg to the class of living tissue 
within winch they occur. These three kmds of part-reactions 
are bodily reactions, nervous reactions, and psychomc 
reactions. 

First, it is convenient to draw a rough hne of distinction 
between what may be termed bodily reactions and nervous 
reactions. 

* Hemck, C.J ,op.cU ,-p 70 
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Bodily reactions consist first, of the changes in tissues 
caused by the stimulus (temperature, etc ), and, second, of the 
physiolo^cal-chemical reactions of the sense organs in or near 
these tissues when the stimulus is received. Then the unit 
response passes into the nervous system, as it were, and does 
not emerge again into bodily response until the effector organs 
are finally moved. Thus the third element of bodily reaction 
includes shortening of muscle fibres, or relaxation of same ; 
increased secretion of glands, or decreased action of same. 
The fourth element of bodily reaction is the movements of 
bodily parts, organs, and tissues as a result of changes in 
muscles and glands. Entire legs or arms are extended or 
flexed ; the heart pumps more or less blood through the 
arteries , or the adrenin potency of the blood stream is in- 
creased. This fourth section of bodily reactions is not truth- 
fully describable merely as a collection of all the muscular 
and glandular movements assigned to the third group of bodily 
reactions. For, if the arms or legs are tied down, then the 
muscles may shorten until they break without moving the 
limbs ; and if there is some endocrine antidote in the blood 
stream, the increased adrenin poured into the blood may not 
actually result in giving the blood stream h3rper-adrenal 
potencies 

Nervous reactions consist of the release of nervous energy 
withm whatever nerve cells may be excited as a result of 
stimulation of receptor organs. The nervous reactions of any 
particular group of neurones may, or may not, conduct the 
train of excitations to their synapses with adjacent nerve cells 
•with sufficient force to insure a crossmg of the synapse, and 
completion of a reflex circuit The energy which determines 
the strength and spread of reflex conduction is energy which 
finds its source withm the protoplasm of the neurons them- 
selves Each neuron is to be thought of as an electro-chemical 
reservoir of potential conduction energy. Each neuronic 
reservoir is tapped, and its energy released in the form 
of a nerve impulse, if the neuron is sufficiently exated by the 
psychon or synaptic tissue joining it to another neuron which 
IS already excited. 

There are three types of neurons necessaiy to the completion 
of any reflex circmt, as we have seen. They are the afferent, 
the connector, and the efferent neurons. Therefore, we may 
say. for convenience, that there are three tjrpes of nervous 
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reactions; sensory, connector, and motor reactions. It is 
not dear that the connector neurons are essentially different 
in structure from either the sensory or the motor, though 
they undoubtedly differ in organization and arrangement 
in the nervous S3rstem. It is dear that sensory neurons differ 
in these characteristics from motor neurons ; and also differ 
with regard to structure, as already noted. Because of these 
differences, it is well to regard eadi type, or element, of the 
nervous reactions as intrinsically different from the other 
types of nervous reactions. For every nerve impulse, as we 
Lave seen, consists simply of energy already stored within the 
cell ; and if the cells differ essentially one from the other in 
structure and organization, the energy released dunng their 
exdtation must similarly differ The motor nerve conduction, 
for example, is much more rapid, and less subject to synaptic 
interference than is sensory nerve conduction , while connector 
nerve conduction is most diffuse, and most of all subject to 
synaptic modification. It is enough, however, as far as 
psychology goes, to reahze that these differences exist. It 
is for neurology to trace out the exact character and meamngs 
of these differences. 


Psychontc Reactions 

The precise nature of the reaction of the synaptic tissue, 
or psychon, is not known It depends of course upon what 
ultimately turns out to be the structure of the synapse. If 
the psychon really consists of mmute threads of protoplasm, 
as the contmmty theory mamtains, then the release of energy 
within each sjmaptic neurofibnl, or psychon, must resemble 
in nature the release of conductive energy withm the individual 
neurons which are joined by the synapse If, on the other 
hand, the contact theory of sjmaptic juncture is coirect, a 
totally different type of reaction may occur at the psychon. 
If the cell membranes are the essential elements of the psychon, 
then psychonic conduction may resemble more nearly the 
excitation of an electrode by an electnc current. The energy 
released from the psychon may be comparable to the setting 
up of a magnetic field. It is too early, as yet, to state any 
theory of the psychomc reaction with definiteness or 
assurance. We must await further evidence. 

It is very clear, however, that three groups of psychonic 
reactions must take place whenever any reflex circuit is 
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completed. The sensory centres are first excited. The 
degree and pattern of this excitation determines the lines of 
connector nervous reactions to follow. Then the connector 
centres must receive the excitation and react in kind. This 
set of psychomc reactions in the connector centres, in turn, 
will determine the ultimate connector paths to the motor 
centres Here a third group of psychomc reactions must 
occur, leading to the final efferent nerve reactions, which 
eventually instigate bodily reactions in the effector organs 
It would seem that the order m which these three types of 
psychomc reactions occur is more or less strictly determined 
by the structure and organization of the central nervous 
system The sensory psychomc reactions always occur first ; 
the connector psychomc reactions second , and the psychonic 
motor reactions third 

It will be made clear in a later chapter (that on Conscious- 
ness) that the total phenomena which comprise or accompany 
the three types of psychomc reaction seem qmte radically 
different, one from the other Suffice it to say, at this point, 
that the sensory psychomc reactions appear to determine the 
quantity and pattern of sensory stimuli which are to determme 
the entire unit response to follow If any stimulus, or any 
portion of a stimulus situation fails to find representation 
in the ultimate pattern of nervous conduction impulses sent 
forward by the sensory centres, then the portion of the stimulus 
left out, has no part in determimng the balance of the nervous 
and bodily responses to follow 

The connector psychonic reactions appear to determine 
which relationships between the mcoining stimulus pattern 
and the already existmg sensory pattern of psychonic 
excitations, and which relationships between different parts 
of the mcoimng stimuli, registering upon different t3q)es of 
sense organs in different regions of the body, shall play a 
determining role in fixing the pattern of motor part-reactions 
to follow. This IS a long, complex statement But the idea 
of the psychonic connector reactions’ function is really simple 
If it were possible, for example, for reflex excitement to pass 
over directly from the sensory centres to the motor centres, 
then the sensory pattern would come into immediate action 
relationship with the constant bodily activities alreaidy going 
on. The sensory exatement caused by the new stimulus 
would tend to arouse certain new activities, and these new 
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actions would have to fight it out with the ones already going 
on in the motor centres. The relationship between the new 
sensory excitations would have no opportunity for playing 
a part in determining the final unit response. It might be, 
for instance, that the sight of a train r ushin g down the track 
toward you, when you were walking on another track, would 
cause sensory excitement which would in itself overwhelm 
the motor activity of walking, which was already going on. 
But suppose the sensory excitement caused by the onrushing 
tram is first correlated, or connected with, the previous 
sensory picture of the two tracks, and the distance between 
the track over which the tram is rushing and the track you 
are walking on. Then that relationship between the two 
sets of sensory data itself plays a detemumng part m your 
unit response, before your motor centres or existing reactions 
are effected m the least by the new stimulus 

If the relationship between train-track and walking-track 
can be fairly represented by the word " safety ”, then your 
unit response to the train may result in no more change of 
bodily movement than a raismg of your head to look at the 
tram as it roars past you. If the connector part of the unit 
reaction had been dropped out, you would probably have 
leaped off the track with aU your might and would, perhaps, 
have emitted a " startled " yell. The unit response that 
psychology is interested in, remember, mcludes the sensory 
train-exdtement, the comparison or correlation of this with 
the sensory walking-track excitement, and the final motor 
element in the response resulting from the first two elements 
of psychonic reactions. 

It may, apparently, happen sometimes that the connector 
centre element of psychonic response is minimized or dropped 
out altogether. Hemck tells us of nud-brain neurons which 
send dendrites to connect with both visual and auditory 
centres. If these be excited simultaneously, therefore, the 
resolution of impulses takes place withm the single neuron, 
and a simple facihtation of one or the other sensory group 
only, can thus be effected. The neuron then communicates 
its total sensory excitement directly to the motor centre in 
which its axone terminates. The motor centre must then 
change its activity in accordance with the direct relation 
between this new element of motor excitement, and that 
previously going on in the centre. This type of unit response 
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is obviously less efficient and less complete than the type 
containing psychonic connector reactions. 

The motor psychonic reactions appeaur to determine how 
the constant, or " self ” pattern of activity natural to the 
organism, is going to be modified to meet the incoming pattern 
of stimulus excitement. Here we begin to get close to the 
final bodily reactions which we can see and measure. But 
still we must remember that the psychomc reactions withm 
the motor centres must precede and predetermine the final 
bodily reactions. A good part of the motor excitement which 
played a leading role in the psychonic motor reactions may be 
defeated and inhibited within the motor centres. That part 
of the psychonic reaction, therefore, will find no direct repre- 
sentation whatsoever m the final bodily reactions. During 
a dominance response of the baby's hand, for example, the 
previously existing motor centre energy which was expressmg 
itself in a grasping tension of the fingers is increased to combat 
the new motor energy forced mto these centres by the stimulus 
of trying to force open the mfant’s hand. The motor psychonic 
reactions in the motor centres mclude both increments of 
motor energy and a conflict between them But the final 
bodily reactions consist simply of a tightening of the fingers, 
i.e. tin mcrease of the previous activity. The conflictmg 
element m the psychonic response has been eliminated before 
it reached the bodily response mechanisms at all, and the 
bodily reactions only show some traces of the motor energy 
increase whereby this result was accomplished In " mental ” 
struggles and decisions of adults, it may frequently happen that 
not even this mcrease of natural activity shows in the final 
bodily responses. The adult may smile calmly, or keep a 
perfectly straight face, and only minor visceral, " involun- 
tary ” leakages of the increased self activity may seep through 
into the final bodily reactions. 

In summary, then, we have three types of psychonic 
reaction participating in completed unit responses of the 
reacting organism. First comes the psychonic reaction of 
the sensory centres ; then the psychomc reactions of the 
correlation centres ; and, finally, the psychomc reactions 
of the motor centres. Can one of these psychonic reactions 
occur in the absence of the other two ? Very possibly sensory 
centre psychonic reactions may occur without any coimector 
or motor centre activity to follow. It seems probable, also. 
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as above suggested, that sensory centre activity may be 
followed immediately by motor centre response, without 
connector centre excitation intervemng. It does not appear 
possible, however, that motor centre response could occur, 
under natural conditions, without sensory centre reactions 
preceding, because otherwise there is no natural method of 
communicating neural excitement to the motor centres. 
There exists, in short, a causal and time sequence imposed 
upon the three types of psychonic reaction by the very 
structure of the central nervous system. The sensory reactions 
must occur first, the connector centre reactions next, and the 
motor psychomc reaction is causally dependent upon its 
predecessor. 

We must not think of a given sensory centre reaction as 
being invariably followed by the same correlation centre or 
motor centre excitations, however. Different types of unit 
responses require different connections between different 
mdividual centres. Sensory centre A might be connected 
with correlation centre B and motor centre C, during a certain 
unit response ; while upon another occasion, sensory centre 
A might be followed by reactions in correlation centre X 
and motor centre Y. This is still another reason why it is 
not safe to thmk of simple, structurally detemuned, refiex 
arcs existing as fixed umts out of which the whole nervous 
sjrstem is composed by combination of the simple umts Only 
tte outl3dng portions of each umt response are m the least 
degree kept constant, m this fashion, by the structure of the 
nervous system. The pupillary reflex, wmk reflex, knee 
jerk, etc., may occur as mmor parts of various unit responses 
without varymg very greatly The outlying reflex connec- 
tions, upon which these reflexes depend, possess very httle, 
if any, flexibility. The same outl}ung afferent s}mapse must 
always excite the same outl3dng efferent synapse, whatever 
else it does. But the major portion of the umt responses 
which include these inflexible units are exceedingly variable, 
and are almost never twice connected through the higher 
centres of the bram in just the same way. 

Referring back to our automat illustration, again, we may 
explain the matter thus Suppose, when you dropped the 
proper number of coins in any machine a little signal light 
immediately showed itself. Then nothing more seemed to 
happen for a while, though the internal, hidden machinery 
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was grinding away. Then, at last, the pudding machine lifted 
up its food-contaming cylinder, whirled around, dropped into 
place again, and opened its door to present you with a rice 
pudding. The sandwich machine, sunply unlatched its door 
and dropped a sandwich withm reach. The coffee machine 
let flow exactly a cupful of coffee, and so on. The final 
observable responses of these machmes turned out to be very 
different. And, of course, the operations of the inner, hidden 
machinery whereby these final responses were produced must 
have been different too But, m each case, an identical 
signal light flashed on, the moment you shot your com into 
the slot Would you thmk it logical to suppose that the 
internal workings of these machines were ]ust as simple, and 
just as similar as the signal hght response common to all ? 
No, the hidden machmery must have been quite different, in 
each case, to produce different results All the machines 
were connected up with the same signal hght and this hght 
informed you that the mner reactions of each different 
machme were imder way 

Now in just the same way, the total unit responses of the 
human organism are quite different, one from another These 
differences begin after the outermost reflex reactions have 
taken place The simple, fixed responses hke the signal hght, 
are always the same But the inner, hidden reactions, and 
the final results of all the reactions combmed m a umt are very 
different indeed In the human machme, the mteruEd differ- 
ences are achieved, not by physically different machmes, as 
m the automat, but rather by a single machme, not fixed in 
its internal workings, but capable of switchmg itself about 
inside, and so workmg sometimes as a coffee-givmg machme, 
sometimes as a puddmg-giving machme, and so on This 
internal self-switchmg mechanism is radically different, in 
prinaple, from the simple relatively fixed machme connections 
that produce the outl3nng reactions, or signal hghts, which 
are the least important parts of the whole unit performance. 
The signal-light reflexes, with a minimum of synaptic connec- 
tions, are the only portions of the total imit response which 
are relatively fixed and mvanable. 

Summary 

Let us take a completed umt response, and list in order 
of their occurrence all the different varieties of reaction which 
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compose it. It is well to have in mind a vety concrete picture 
of just what goes on between environmental stimulus and final 
bo^y responses. 

For illustration, let us take the sun shining on the subject's 
face as a stimulus, and follow the chain of reactions which 
result. 


Subject : A girl sitting on the beach, talking to a man, her 
hat m her lap. 

Stimulus : The sun shmes upon the subject’s forhead. 


1. Bodily Reaction, 

Class A. 

2. Bodily Reaction, 

Class B. 


3. Nervous Reaction, 
Class A. 


4. Psychonic Reaction, 
Class A. 


The skin temperature rises, oxidation 
(burning) begins, the skm tightens 
and dnes 

The nsmg temperature causes physio- 
logical changes m the warmth 
receptors in the skin , the tightenmg 
causes changes in the pressure 
receptors in the skm , the bummg 
and drying causes changes in the 
pain receptors of the skm. 

The afferent neurons connected with 
warmth, pressure, and pam receptors 
of the forehead become excited A 
stream of nerve impulses begms to 
travel mward along these neurons, 
startmg m the dendrites, passmg to 
the cell bodies, and then along the 
axone fibres 

The sensory centres m the bram for 
warmth, pressure, and pam become 
simultaneously excited as soon £is a 
sufficient number and mtensity of 
afferent nerve impulses impmge upon 
the psychons which connect these 
centres with connector neurons 
travelhng still further mto the bram. 
The new excitations are compounded 
with excitations gomg on as part of 
the total activity pattern. 

The connector neurons, leading from 
the three sensory centres already 
excited to various correlation centres, 
become excited. Nerve impulses begm 
to travel along these connector neur- 
ons, toward the correlatioa centres. 


5. Nervous Reaction, 
Class B. 
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6 . Psychonic Reactknis, One or more (probably several) cor- 

Class B. relation centres of di&rent lobes of 

the brain become active. Probably 
many thousands of synapses m all, 
are excited, the psychon in each 
synapse makmg new connections 
between the nerve impulses which 
impmge upon it, and other neurons 
not yet excited. New excitations 
are compounded with those gomg on 
before new connections are made. 

7. Nervous Reactio Moi sctor ne 3 which i 

Class C m contact with correlation 

psychons, give nse to nervous im- 
pulses. These neurons conduct their 
impulses toward the motor centres. 

. Psychonic Reactions, The psychons in one or several motor 

Class C. centres of the bram become excited 

as the nerve impulses from the cor- 
relation centres impmge upon them. 
New excitations are compounded 
(integratively) with excitement 
already gomg on as part of natural 
constant action pattern of the organ- 
ism before final connections are made 
with outward bound neurons. 

9. Nervous React A number of outgomg, or efierent 

Class D. nerve trunks each containmg a large 

number of mdividual motor neurons, 
receive excitations from the motor 
centres with which they connect. 
These motor nerve trunks carry their 
batteries of nerve impulses outward, 
away from the central nervous system 
toward the muscles of the girl's arm 
and shoulder. 

. Bodily Reactions, The biceps, triceps, and other appro- 
priate muscle fibres m the girl’s right 
arm and shoulder shorten, exertmg 
certam delicately adjusted and cor- 
related leverages upon her fingers, 
wnst, forearm, upper arm and 
shoulder. 

The girl’s fingers grasp her hat, lying 
m her lap, turn it nght side front, 
and then her hand moves upward 


II. Bodily Reactions, 
Class D. 
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and her fingers adjust her hat on her 
head at snch an angle that her fore- 
head IS protected from the hot sun. 

All this complex mass of reactions is absolutely necessary 
to complete the single, though compound, unit response of 
dominating the opposition stimulus, sun’s rays. (This unit 
response is compound because it contains simultaneous 
compliance response toward the hat as we shall have occasion 
to note in a later chapter.) 

One other point about this series of reactions may be noted 
in summary. The final unit response of putting the hat on 
the head represents the resultant of the excitations evoked 
in the organism by the stimulus, and the excitations already 
going on in the organism evoked by the body itself and its 
constant stimuh setting up the self-action pattern This 
resolution of the self and the stimulus activities does not take 
place in the nervous reactions as far as we can tell because 
different neurons are probably excited by the stimulus than 
those already conductmg impulses m the self-action pattern. 
Moreover, if the same neurons are used, facilitation and inter- 
ference occur in the synapses The resolution takes place 
in the synapses m the course of the three classes of psychonic 
reactions, sensory, correlative, and motor. 

These three t)7pes of psychonic reaction, then, are the 
reaction elements in the whole senes that are most important. 
They decide not only how the excitations aroused by the 
stimulus shall be related one to the other, but also they decide 
how these new excitations shall be related to (mtegrated with) 
self activity. The psychonic reactions are the deadmg factors 
in the entire unit response. The psychomc reactions are the 
ones, therefore, to which psychology is compelled to pay 
attention. 



CHAPTER VI 


AcnoMs AMD Reactioms of the Hidden 
Machinery 

In the first three chapters of this book we looked at the hmnan 
organism from the outside, and studied its fundamental modes 
of behaviour which we then termed elementary umt responses. 
We noted that despite the multifanous forms which specific 
reactions to environment might take, all these different 
responses migljt be analyzed into four elementary t57pes called 
dominance, comphance, submission and inducement. Two 
of these elementary types of response, dominance and com- 
pliance, occurred whenever the environmental stimulus 
impressed itself upon the organism as antagonistic , and the 
organism’s responses of dominance and compliance in turn 
tended to move the organism in ways antagonistic to the 
stimulus. The other two elementary responses, submission 
and inducement, occurred when the stimulus was alhed with 
the orgamsm, and tended to move the subject into closer 
alliance with the object. 

Dividmg the four elementary responses another way, we 
discovered that dominance and mducement occurred when the 
stimulus appeared to be weaker than the organism , and these 
responses further tended to increase the organism’s own 
activity which was directed toward assertmg superiority 
over the stimulus. The other two elementary types of 
response, compliance and submission, were evoked, we 
observed, by stimuh perceptibly stronger than the organism ; 
and these responses decreased the organism’s activity in such 
a way as to enable the stimulus to control it more effectively. 

So much for the unit behaviour of the human organism 
looked at from the outside, with no insight as to how these 
final behaviour results were brought about by the various inter- 
acting mechanisms inside the oiganism. These inside mechan- 
isms, hidden from the casual observer’s view within the body, 
we termed the hidden machinery. In Chapters IV and V 
141 
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we attempted to describe the hidden machinery of the human 
organism and to hst m order its mter-commimrcatmg cog- 
wheels or part reactions We have now to put this hidden 
machinery together, as it were, and observe its various parts 
in harmonious motion. We already know from our outside 
observations of the human organism’s elementary unit 
responses that the hidden machmery must bring about these 
resfxinses when it is operating normally 

When we looked at human behaviour from the outside we 
noted two distinct elements ; actions of the organism, and 
reactions of the organism. In other words, we noted that 
the organism is spontaneously active entirely regardless of 
the environmental influences which may happen to be playing 
upon it at any given moment. This spontaneous activity 
of the organism may be termed its action We also noted that 
environmental influences caused certam changes in the action 
of the organism These changes we call reachons or responses 
The four elementary t5rpes of change in the orgamsm's activity 
brought about by environmental mfluences we called the 
elementary umt responses 

It now concerns us to discover . first, the source of power 
which brings about the actions of the hidden machinery, 
and second, the elementary unit reactions of the organism 
which occur when environmental stimuh influence the actions 
of the hidden machinery 

A Actions of the Hidden Machinery 

The “ Self’’ and Its Role tn the Unit Response 

In the preceding chapater we descnbed m detail the structures 
which participate m reflex conduction and which may be 
thought of as the hidden machmery of unit response We 
have set forth, in order, the different classes of reaction that 
must occur withm the organism m order to complete a smgle 
unit response by means of this hidden, reflex, conduction 
machinery. We call attention once more to the fact that 
the reflex excitations caused directly by the stimulus to any 
unit response must meet and become mtegrated with the more 
or less uniform and constant reflex excitations set up by various 
inherent, spontaneously operating stimulus mechanisms within 
the organism itself. We have referred to this spontaneous, 
natural activity as “ self-activity ", or the " self pattern of 



THE HIDDEN MACHINERY: PART III 143 

action". It, may prove more convenient, in the long run, 
to term this factor in unit response simply the " self 
There is some danger in reviving a term like " self ” that 
readers will misunderstand the sense m which the word is used. 
For many generations, m fact from the very beginning of 
intrcBpective i»ychology and philosphy, the term " self ” 
was used to indicate some sort of ultra-ph5rsical entity, thought 
of as the soul or inner immaterial bemg of the human individual. 
Of course we mtend no such connotation The " self ” as we 
shall use it, and as one of the present wnters has already 
used the term m a previous volume,^ means simply the constant 
inescapable increment of reflex activity which characterizes 
all human bemgs and animals in which psychology is mterested. 

This " self ” is a dynamic, automatic^y regulated pattern, 
or organized flow of reflexly conducted energy, which makes 
the organism move spontaneously, keeps it constantly active 
no matter what environment it may happen to be m, and 
forms the background or reservoir into which further reflex 
activities are poured by innumerable environmental stimuh. 
The pressure of this seh reservoir of activity seems to deter- 
mine, for the most part, the ultimate form and pattern of unit 
responses When such is not the case, when the environ- 
mentally instigated activity overwhelms the self activity, and 
assumes arbitrary control of the unit response, then we find 
conflict, and mtemal breakdowns of the reflex machmery 
with mefiGicient and mcomplete umt responses 
The reflexly conducted activity constituting the " self " 
as we propose to use the term, is imtiated and carried forward 
m precisely the same way that the reflex activity imtiated 
by environmental activity is earned on. The self activity is 
imtiated by physiological and physical influences of the 
vanous bodJy tissues, organs, and secretions upon sense 
receptors and their surrounding tissues, causmg Bodily 
Reactions, Class A, as detailed above. Afferent, connector, 
and efferent reflex excitations follow, as we have already noted, 
and finally the effectors are moved, and the bodily parts 
correspon(hngly affected. There is no difference whatsoever 
in the reflex mechanism from start to finish between the self 
activities and the environmentally imtiated activities. 

How, then, can we differentiate self activities from the 
others ? By one criterion only Refiex activities composing 
* Maiston, W M , Emotums of Normal People. New York, igaS, p 93 
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the self originate from stimuli manufactured exdusively by the 
subject organism, without reference to its state of adjustment 
or adaptation to environment. For instance, the constant 
tension or tonicity of the muscles of stomach and mtestines 
is part of the self, because there is a reflex activity which 
originates in the actions of certain hormones (see endocrine 
glands) upon the tissues of the alimentary canal, and so upon 
the sense organs contained therem. But the much stronger, 
peristaltic (caterpillar) movements of stomach and mtestmes 
during digestion are not part of the self, since these movements 
are reflexly mstigated by pressure of food withm the canal. 
The digestive movements are unit responses, representing 
the composite integrations of self and food-initiated activities 

It will readily be seen that the self is not fixed or invariable 
by any means. We have referred to the self activities as 
" constant ”, but we must amend that idea by sa3dng 
” relatively constant " The organism vanes its own con- 
dition from tune to time, and it possesses certam penodic 
activities like hunger and erotic activities, that are present 
only at certain times and not at others Moreover, the organ- 
ism passes through a predetermined hfe cycle, developmg new 
structures and tissues up to a certam pomt, called matunty, 
regeneratmg its tissues at varymg rates for a nmnber of years 
thereafter, and then startmg down hill agam m its physiological 
functionmg during scnihty The self, or background of 
spontaneous activity, then, may be expected to change partially 
at frequent penods durmg each day and month. It may be 
expected to change very radically at different developmental 
milestones in the organisms’ life cycle ; babyhood, childhood, 
adolescence, matunty, old age 

Let us attempt at this point to put together a rough review 
of some of the most charactenstic spontaneously initiated 
activities that go to make up the psychological " self ", as we 
propose to term it. 

Genetic Stimulus Mechanisms and the Reflex ActiviUes They 
Cause. 

The intrinsic energy of the adult org anism can be said to be 
generated even before conception The parent cell, that is, 
the spermatozoa in the male and the ova m the female, are 
part of a continuing stream of hving protoplasm which has 
persisted generation alter generation, presumably antedating 
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even tbe appearance of man as such. These hving tissues 
are so highly energized that their activities contmue both m 
the perpetuation of their own t3rpe of cell structure m the new 
organism, and in the development of other speciahzed tissues 
which go to make up the more transient individual hfe 
processes Of these two classes of cell differentiation, the 
sex cells are continuous to the next generation, and even the 
other cells do not escape the ongmal impetus mitiated by the 
parent cells until they have attamed complete matunty This 
means that within the orgamsm there is always a constant 
source of activity of genetic ongm It should be understood 
that this activity mamtams a constancy of rate or kind Some 
of the cells, as they develop, have a far higher energy value 
than others. Thus the muscles and glands are more active 
actually and potentially than the connective tissue which 
sustains them The connective tissues in turn are energy 
centres of a higher rate of activity than the bone structure 

We have said that the energy value of hvmg cells mcreases 
up to matunty This is best illustrated by the develop- 
ment of the nerve cells In about the third month of utenne 
hfe the pnmitive nerve cells, known as neuroblasts, develop. 
These neuroblasts show a cell body with embryonic processes, 
but the total structure is more simple than that of the mature 
neuron with its branchmg dendrites and long sheathed axones 
The neuroblasts are not able to contact each other It is said 
that when the utenne penod is half over the number of nerve 
cells IS complete although very few cells have attained their 
mature form at this time 

A few months later, at birth, many systems of neurons 
have developed sufiSciently to permit the integration of the 
vegetative functions and certam gross muscular co-ordmations 
The cells of these systems are by no means mature They 
can still grow in length and m girth and by mcreasmg the 
number of connections with other cells This leaves millions 
of other neurons still to be accounted for Some of these cells 
b6gm their time of growth immediately Others, as far as 
we know, are never mature m some respects smce sufScient 
modification at the synapse to permit contact with other 
neurons does not take place In general, the energy arismg 
from cell development and its consequent effect upon the 
activities and potentiahties of the mdividual is due to changes 
m size of the neuron, the elongation of fibres and the develop- 
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ment of sheathes, the approxiination of one neuron to another, 
and the modification of S5maptic resistance. 

The genetic influence on reflex activity is widespread The 
mfant does not sit up until his leg and back muscles are 
sufficiently co-ordinated to support his weight and impulses 
flx>m the semi-circular canals are sufficiently correlated with 
muscular tensions to keep him from falling over. The same 
applies to walkmg. The child is not functionally ready to 
support his own weight, stand upright, balance, keep the soles 
of his feet on the ground, keep his legs close together, flex the 
knees at just the right angle, until he is about eleven months 
old. Even then the skill comes gradually with the develop- 
ment of the bodily structures Handedness is not definitely 
defined until the infant is about a year old Skills and 
aptitudes, when very marked, may be evidenced by excellent 
motor co-ordmation at a very young age. But the special 
outlet is usually not sought until the child is about seven or 
eight years old. Other activities, particularly the reflexes 
and conditioned reflexes going to m^e up sexual behaviour, 
do not begm to make their appearance until puberty, while 
the final pattern is not completed until the early twenties. 

On the negative side certam activities of childhood are cut 
ofi as the body matures. This is particularly so m the case 
of certam endocrine activities The thymus gland, for instance 
functions until puberty, growmg gradually larger until it 
reaches a maximum at adolescence, after which time it 
atrophies. This gland is supposed to hold m check the 
diflerentiation of sex characteristics until ph3reical matunty 
has been attained If it contmues to function for longer 
than a normal penod, the mdividual retains many of the 
physical characteristics of childhood A similar atrophy 
occurs in the case of the pmeal gland when the mdividu^ 
reaches the approximate age of thirty. 

The maturmg of the organism obliterates certam reflexes 
which are present at birth The fan-hke spreading of the toes 
tends to disappear when the mfant is about a year old. The 
so-called grasping reflex is superseded at about the age of four 
months. Dnbbhng subsides at about the end of the ninth 
month, a fact which mdicates the attainment of proprio- 
ceptive control over the ]aw muscles by the cerebellum. There 
are known variations in the receptor thresholds which have a 
genetic origin. There are, for instance, many more taste 
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receptors in the tongue and mouth of a }^ung child than there 
are in that of an adult. Thermal sensitivity also seems to be 
more acute during childhood ' Many other examples could 
be dted, but these are suffiaent to demonstrate the effect of 
various developing structures upon the reflex activities of the 
individual. 

Mechanical and Physical Stimulus Mechanisms Resulting in 
Reflex Activity 

If it were possible so to regulate the environment that it 
stimulated the body evenly . that is, if sound were at a 
minimum, if pressure were even at all points in the body, if 
odors and all noxious stimuh were elinunated, if the mouth 
were tasteless — if all these and similar external factors could 
be mamtained so that no change from the environment would 
intemipt the constant tome flow and register sensory im- 
pressions, It is nevertheless a fact that very nearly every type 
of receptor would stiU be stimulated by the physical changes 
going on within the organism itself. 

The body is a hollow flUed with fluids It has weight, and 
so must oppose the forces of gravity Its muscles contract 
and expand Tension occurs m its tissues The liqmd 
contents press outward on the walls of the vanous organs and 
institute pressures The bodily functions result m the creation 
of heat. In short, practically every known force fa miliar 
to the physicist is at work vntinn the body stimulatmg the 
internal receptors The activities arising from these stimula- 
tions constitute the greater part of the basic self activity 
which either gives m to or conquers phasic impulse from the 
environment In the attempt to understand human behaviour 
as a senes of umt responses, it is very necessary to mquire 
into the possibilities of this type of stimulus as a cause for 
constant organic activity. 

Semi-Circular Canals 

It will be remembered that the semi-circular canals of the 
inner ear are filled with a hqmd which presses upon the sensory 
tissues of these structures. If the pressure were the same at 
all times, probably no consciousness of this stimulation would 
be present. But it vanes with the slightest movement of 
the head and body. The result is mcreased pressure at some 
points, decrease of pressure at others ; the point of focus 
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always determined by the pull of gravity upon the fluid 
involved Because of exatations aroused by the constant 
change in the pressure of the fluids, we are aware of corres- 
ponding changes in the position of the body and are thus 
enabled to stand erect and to maintam our equilibrium whether 
running, walkmg, swimming, or what not. It will be noted 
that deaf mutes having these structures impaired, are not able 
to tell whether they are swimming down from the surface of 
the water or conung up for air. With the semi-circular canals 
mtact this difficulty is not encountered 

Dilahon of Blood Vessels 

If one were warm, in a comfortable bed, not hungry, and 
asleep, it would be found that the blood pressure, although 
slightly below normal, would maintain about an even level. 
What happens, however, when we wake up ? If it is a sun- 
shiny morning, and we can smell the coffee percolatmg, hear 
the sausages sputtenng in the pan, and receive other sensory 
impressions of a good breakfast in progress, imder usu^ 
conditions we get up feehng moderately gay, active, and ready 
for a good day's work Our blood pressure rises immediately, 
thereby altering the tensions in the smooth muscles which 
are found m the artenal tissue and arousing the sensory centres. 
These are so connected with the muscles and glands that the 
result is a feeling of bodily warmth At the same tune, if 
our adrenals are at all active, and we have faithfully performed 
our morning exercises, certain hormones are let loose m the 
blood stream which send greater nutriment to the skeletal 
muscles We say we feel full of pep and vigour, a statement 
which represents an actual balance of mtemal activities 
precipitated imtially by the mcreased tension of the dilated 
arteres. 

Similar variations in pressure occur all during the day as a 
result of variations in hormone precipitation, mgestion, 
digestion, mcrease or decrease of muscul^ work, variations 
in emotional states, marked changes m external temperature 
and attitude, makmg the pressure changes in the walls of 
the veins and arteries a source of constant stimulation of 
reflex activity. 

VariaiioHS in Smooth Muscle Tensions 

Changes in tension of visceral muscles, either by the endo- 
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cnnes or automatically as a result of their own cyclic activity, 
stimulate a wide series of reflexes. The hunger contractions 
of the stomach constitute one important type It has been 
experimentally deteimmed that hunger sets up a general 
restlessness and a speeding up of all motor and even cerebral 
functions. The patellar reflex is speeded up appreciably 
when the individual is hungry. He tends to move his arms 
and legs and head and, for a while, to engage in similar un- 
directed somatic movements. Dunng hunger, mental 
processes are also quickened, speech becomes more fluent, 
and reaction tunes faster 

Tensions in the pharynx induce sensations of thirst with 
compensatory reflex activity. Tensions in the tissue of the 
mtestmes result m the contraction of the longitudmal and 
spherical muscles with subsequent movement of the intestmal 
contents Activity of the cells of Leydig and the corpus luteum 
bnngs about a dilation of the tissue of the gemtal organs 
with a tensing of the muscles which set up the sexual reflexes 

Sdf Intttated Contrachons of the Skeletal Muscles. 

In our discussion of the receptors we descnbed the end- 
organs to be found in the stnped muscles, which are excited 
by changes in the contractile state of the muscle spindles. 
TTie presence of these receptors msures a constant minimum 
amount of tonicity in aU skeletal muscles by a motor discharge 
back to the muscle itself, which results m further contraction. 
Sherrmgton demonstrates this self-contraction of the muscles 
by experiments on a decerebrate animal. If the animal is 
placed in a holder so that the limbs and tail receive no artifi- 
cial support but maintain their attitude by means of tonic 
motor discharge only, forcible movement of the limbs in an 
opposite direction results m mcreased extensor contraction. 
\^en the pressure is removed the limb returns to a more 
extreme position than that m which it was ongmally held. 
If the afferent nerves from the rigid limbs are cut, the efferent 
discharge is diminished or abolished altogether, mdicatmg 
that the enhanced contraction is aroused by stimulation of 
sensory fibres within the muscle itself 

Constant Auditory Activity 

Reports are frequently received that deaf people are 
extremely annoyed because of the grinding noises they hear 



INTEGRATIVE PSYCHOLOGY 


150 

inside their heads. The possible sources oi these noises are 
several. Vibrations may excite the auditory apparatus, 
working the jaw and facial muscles stimulates the muscles 
controlling the small bones of the inner ear which in turn 
relaxes the tympanum and sets up vibrations which result 
in hearing. The yawmng reflex contracts the t}mipanum, 
and in so doing causes temporary deafness. It has alk> been 
experimentally shown that the contraction of the tympanum 
of one ear causes a reflex contraction of the tympanum of 
the other ear Variations in the pressure of the air m the 
inner ear and atmospheric pressure on the outside are known 
to mcrease or decrease auditory sensibility accordmg to the 
conditions present. These instances indicate that the ear 
is subject to a bombardment of stimulation horn within as 
well as from without. 

Regulaiton of Body Temperature 

Body metabolism is a constant source of heat from within 
the organism Some of this heat results from the digestion 
of food, but the largest source is that generated by the muscles 
in the course of their activity The amoirnt of heat generated 
is far m excess of what is needed for the efficient maintenance 
of body function. The unneeded increment is thrown off 
chiefly by the skm through evaporation and radiation, and, 
to some extent, by the limgs when cold air taken mto the body 
is heated through the process of respiration Heat is likewise 
lost when cold food is taken into the stomach, and when 
digested food is ehmmated by the body. 

The amazing thing about bodily temperature is that it 
remains normally m the neighbourhood of 98 6 degrees, 
Fahrenheit, in spite of the wide range of environmental 
temperature from the arctic regions to the equator This 
constancy of temperature is found in all warm blooded 
animals Cold blooded animals, hke the fish, have a very 
high bodily temperature when they are in tropical waters, 
for instance, and a very low temperature when they are in 
cold waters. They apparently have no regulatory mechanism 
which keeps the body temperature at any one level The 
preservation of a level of heat in warm blooded animals is 
due to vaso-constnction and vaso-dilation control by the 
central nervous system When a warm blooded organism 
is taken into a very cold atmosphere, sensations of cold and 
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pain from the skin are correlated with the vaso-motor centre 
which constncts the blood vessels on the surface and those 
just below the surface of the body. This duninishes the 
volume of blood exposed to the cold on the surface of the 
body, and increases the volume supplymg the inner organs, 
thereby raising their temperature somewhat. 

When the surroundmg medium is too warm, the sensations 
of heat from the skm dilate the cutaneous blood vessels. The 
superfiaal circulation is mcreased thereby wanning the skin, 
which gives off excess heat by radiation and evaporation of 
sweat. The vaso-motor centres also control the frequency 
and depth of respiration In some animals, as the dog, this 
IS an important method of lowenng bodily temperature, 
the heated animal havmg from 150 to 200 respirations per 
minute, while the usual rate is about 28. Increase m bodily 
temperature is also centrally controlled by means of impulses 
from and to the muscles The vaso-motor centres also 
activate the contractile response of the smooth muscles at 
the surface of the body It has been found that if a warm 
blooded animal is anaesthetized, central control over body 
temperature is lost and he responds as a cold blooded ainimal 
does, that is, bodily temperature rises or falls according to the 
temperature of the surroundmg environment. 

Pressure of Secretions 

A source of constant stimulation of a mechanicad or physicad 
sort is the pressure of mtemal secretions The action of the 
duct glands m dischargmg their secretions to the organs of 
the body, sets up new reflexes m these organs and causes 
them to discharge their contents, as m the case of the stomach, 
mtestines, and bladder. The pressure of secretions witbm 
the orgains of the body must not be confused with the ductless 
gland secretions, smce in the latter there is no physical sen- 
sation of pressure when they function We aure concerned 
merely with the oigans which take care of the excretory 
functions. 

Chemical Stimulus Mechanisms: The Endocrines 

There is no doubt that the ductless glands are constantly 
setting up a continuous stream of spontaneously imtiated 
activity within the organism. How this reaction takes place 
is another question. There are two possibihties. One is 
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that th« endocrme secretions, or hormones, which drcnlate 
through the blood stream affect various tissues in precisely 
the same way that a motor nerve impulse of corresponding 
t3T)e would affect these same tissues In the case of adrenin, 
for example, it is well known that this hormone produces 
the same effect upon viscera and muscle tissues as that 
produced by motor impulses discharged through the sym- 
pathetic branch of the autonomic nervous system Some 
researches have tended to show that adrenin in the blood 
stream mfluences the nerve-muscle junction The second 
theory assumes that the secretions absorbed by the blood 
stream are necessary for certam metabohe processes of the 
body, and that their effect is felt only in so far as they increase 
or decrease the efficiency of the other cells 

Thus, the th5U‘oids are found to be necessary to nerve cell 
metabohsm Nerve ceU metabolism has two aspects, the 
first involving the general health and nutnment of the cell, 
the second having to do with the generation of those products 
which are necessary to the propagation of a nerve impulse 
Experiments where the thjToids have been wholly or partially 
removed show degeneration of the nerve tissue itself In 
further support of the latter explanation it has been found 
that degeneration of the thyroid has a distmct effect upon 
the vascular system, modifying the usual reactions to tempera- 
ture in such a way that the usual body temperature is not 
mamtamed but is quickly affected by the temperature of 
the surroundmg atmosphere It is probable that both types 
of endocrme mfluence occur. The first, that is, direct stimula- 
tion of the end organs, may be the means of insuring immediate 
effects to the muscles The second probably effects the more 
subtle nerve tissue changes 

Taste and Smell 

Under usual conditions the taste buds are alwa}^ under 
stimidation by sapid substances, and the olfactory epithehum 
is with equal constancy under stimulation from the respiratory 
tract If external stimulation could be completely eliminated 
from both types of receptors they would still contmue to 
function ; the taste buds throi^h excitatioff from saliva, 
and the cheimcals of the mouth ; the olfactory tissue through 
bodily vapours commg to the nasal passage durmg expiration 
from the esophagus and mouth. 
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Basic Metabohsm 

There is also a possibility that each type of metabolism 
may directly stimulate afierent impulses which mitiate reflex 
activity. Dashiell sa5rs (p. 31)* that “ Energy is contmuously 
being taken in with food and in other ways and it is released 
in activities of different sorts, especially m motions of the 
movable members Spontaneous activity, then, may be 
primarily the expression of the metabolism of the organism 
And later, " The external agency, such as a bright hght, an 
electric current, or a needle pnck primarily effects hberation of 
energy stored up in nerve, muscle, gland and other tissues, 
and this takes the outer observable form of a bodily move- 
ment If these combmed statements mean that an over- 
supply of stored potential energy is responsible for random 
movements, then the same may be said for every other type 
of activity discussed in this section on spontaneously 
initiated activities 

If, on the other hand, we understand that certain specific 
forms of metabohsm result in reflex behaviour, then all 
genetic and chemical stimuh would fall within this class The 
number could be specifically amphfied beyond those already 
cited, as when carbon dioxide above the usual amount is 
generated m the lungs, and vagus afferent impulses set up 
reflex contraction of the bronchii . or when the chemicjil 
condition of the stomach dunng hunger directly arouses 
afferent impulses which result in hunger contractions There 
is httle doubt that fatigue products in the muscle reflexly 
mduce a gradual slowing up which forces the organism to 
seek rehef from further activity. 

From this analysis it would seem that general metabolism 
has an imderlymg fundamental effect on spontaneously 
mitiated activities and m some instances acts as the direct 
stimulus for releasing reflex action. 

Nervous Mechamsms Especially Devoted to Self Actimties 

Recent neurologiceil experiments tend to show that although 
the cerebellum is the great tonic centre, the brain stem and 
cortex also play a part m the maintenance of the constant 
tome discharge which permits the human organism to function 
in spite of gravity, temperance, air pressure, and other forces 

* N F Dashiell, Fundamentals of Objective Psychology, Cambridge, 
1928. 
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constantly operative from vnthin and without. The cere- 
bellum, as we have said elsewhere, is the great "balancing 
brain ", " Its cortex ", says Herrick,^ " seems to be a great 
reservoir of latent nervous energy wWch may be tapped for 
discharge into any neuro-motor apparatus as needed. Its 
stabilizing influence may be compared with the action of a 
g3Toscope on a laige steamship, msunng steady progress 
of the vessel in its course by compensatmg the buffetmg of 
wind and waves ", 

Sherrington* found that decerebrate rigidity, which closely 
resembles the normal unrestncted tonus, arises from pro- 
prioceptive afferent impulses and some cranial activity. 
He places this cranial activity m the bulb, smce ablation of 
the cerebellum does not abolish the rigidity. Sherrington also 
sa}^* that " we must admit that the cortical mnervation, pre- 
emmently phasic though it may be, also is to some extent 
tonic ", Lashley* in supportmg this view says “ A normal 
function of the stimulable cortex is to supply a substratum 
of facihtating impulses which act m some way to render paths 
excitable by more finely graduated impulses ", 

Importance of the Self tn the Umt Response 

The above descnption of the spontaneously imtiated 
activities will suflSce to dispel any notion that the nervous 
system with its receptors and teimmals exists merely to provide 
a channel or telephone system whereby external influences 
may have their sway over the human organism The many 
sources of spontmeous mternal stimulation are constantly 
operative. They make up a unit of activity which any phasic 
impulse must either jom or oppose Since the genetic, 
mechanical, and chemical stimuh are about the same from one 
day to another, we can expect to find a constant stream of 
activity mvolving glands, muscles, tendons, joints, pro- 
prioceptive end-oigans, and chemical receptors all over the 
body maintaining a large volume of activity which also varies 
but httle from day to day. The effect of any phasic excitation 

*C. 3 Hemck, Neurological Foundations of Antmal Behaviour, 
19*5. P *42 

•C S Shemngton, The Integraiwe Actum of the Nervous System, 
1906, p 303. 

* C S Shemngton, op at , p 304 

* K S Lashley, " llie Relation Between Cerebral Mass Learning and 
Retention," Journal of Comparative Neurology, August. 1926, vol IV 
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will therefore be the algebraic sum of all internal and external 
factors operative at the moment of excitation. Thus, in 
psychology, as in any other science, reaction must be defined 
with referenu to action. And accurate description of 
behaviour cannot be made without due consideration of both 
factors. 

It is not necessary to go very deeply into neurology, however, 
to understand that the self activities are already m more or 
less complete control of the reflex mechanisms when the 
environmental activities are superadded to them The self, 
then, is the regulating, determimng factor, with regard to the 
manner m which the new phasic activities shall be integrated 
into the total activity pattern. The self mcreases or decreases, 
opposes or alhes itself with the phasic excitations, accordmg 
to the relationship which the new activities assume toward 
those already in possession of the integrating centres. 

Returning to our automat illustration, we may now see 
that the human machinery which gnnds out umt responses 
to environmental coins dropped mto it, is not a passive, 
inactive mechanism to begin with It is, rather, an already 
acting machine. And a machine that is already gomg when 
you try to change its movement m some way, is a very different 
proposition from a machme which is not moving at all when 
you do something to it. The going machme is much more 
easily influenced in alhance with its previous motion , but 
it IS very much harder to mfluence in a direction contrary to 
its initial movements. There is a considerable momentum 
to be overcome Moreover, new cog wheels, forced mto gear 
with those already movmg, may assume different relation- 
ships to them, and produce different final results of combined 
actions when the great m£iss of cogs with which the new ones 
must mesh, are already in motion. 

We may now begm to imderstand why we get one type 
of unit response from a baby’s organism when we forcibly 
hold his hand, which is already clenched, and another type 
of unit response when we press back his fingers when they 
are in a relaxed and limp condition. The same with the 
stomach, the intestines, and all other parts of the organism. 
If the tonicity (self activity) is already great, a unit response 
of one sort occurs ; if the tonicity is dight, a totally different 
type of unit response appears. 

Actions of all eleven types detailed in the preceding chapter 
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constitnte the self activities. A unit response includes any 
new reactions, or changes of reactions of all eleven types that 
are caused by the environmental force impinging upon actions 
already occurring Changes m self activities resulting from 
combination with activities originating outside the organism 
are termed utut responses 

After the environmental activity has been compelled to 
combine with the self activities m the sensory centres, however, 
it never appears again m pure or separate form From that 
point on it is more logical and significant to think of the 
changes in activity as being parts of the unit response, which 
combines self and environmental part-reactions and possesses 
new characteristics not previously present m either reaction 
series. 


Actions of the Hidden Machinery Constitute the Self 

We divided this chapter, at the beginnmg, into actions of 
the hidden machinery and reactions of the hidden machmery. 
So far we have dealt with the actions of the hidden machinery 
in some detail and we have termed these actions, for con- 
venience, the self It seems worth while, m conclusion, to 
assume the bird’s-eye pomt of view once more, before proceed- 
ing to a similarly detailed consideration of the reactions of the 
hidden machmery or unit responses 

The human organism is bom already equipped with a set of 
reflex or intercommumcating mechanisms capable of settmg 
the body m motion m different ways when adequately 
stimulated The human organism also is natively eqmpped 
with a set of spontaneously operatmg stimuli, mechanical, 
physical, chemical, glandular, and genetic m nature which 
are adequate to stimulate the reflex mechanisms, and which 
actually do stimulate a large part of the reflex mechamsms 
constantly from before birth until after death. The human 
organism, therefore, by means of its reflex nervous machinery 
and its self activating stimuh driving this machinery, keeps 
itself in constant motion and activity throughout life. The 
human organism, in short, by the means thus descnbed, acts 
constantly of its own initiative, regardless of all environmental 
stimuli whatsoever. These actions constitute the real human 
self. 

In the next section we must consider how the self activities 
are modified by environmental influence. 
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B. ReacHons of the Hidden Machinery 

If we define actions of the hidden machinery as activity 
initiated by the organism's own stimulus mechanisms as 
explained m the last section of this chapter, we may define 
reactions of this same machinery as activity initiated by all 
stimuli having their origin m the environment. Since the 
actions of the human machmery are relatively constant, 
reactions of the same machmery must consist essentially of 
modifications in the machmery’s actions. In other words, 
when environmental stimuh impose their mfluence upon the 
human machinery which is already m motion, the machinery 
reacts by modifying its movements in ways adequate to allow 
for the environmental influence and still contmue functioning 
in the same general way as before. 

According to the mtegrative basis of psychology proposed 
m the present book, the already moving machmery of the 
human organism has four elementary or pnmary methods of 
combining its actions with the new influences to activity 
imposed upon it by environment We assume that new 
activities are set up by a passing environmental stimulus 
in the same mtegrative machmery consisting of nerves and 
connecting psychons which is already being kept active by 
the organism's own stimulus mechanisms. 

Elementary Unit Responses 

This new activity, in the first place, may prove antagonistic 
to the self activities already gomg on, and the new activity may 
be supenor in volume or mtensity to its opponent. In such 
case those self activities which conflict with the new environ- 
mentally imposed activities must comply or give way to the 
new activities. The comphance reaction combines old and 
new activities m a reaction which weakens the self activities 
and permits the new activations to control whatever reflex 
paths may best smt their direction tendencies. 

The dommance response combmes old and new activities 
in a reaction where self activities assert themselves by mcreas- 
ing their mtensity or volume and thus compelling new activities 
to comply with self activities In this form of reaction the 
self activities are actually mcreased and remain in unrdtered 
control of the mtegrative channels of the organism. 

The unit response of inducement occurs m the situation 
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where the self activities are stronger than the new activities 
as in dominance. But the two sets of activities are in alliance 
with one another instead of being m conflict. The inducement 
reaction combines new and old activities in such a way that 
the new activities are induced or attracted into the same 
reflex channels as those already activated by the actions of 
the organism. 

The response of submission occurs when old and new 
activities are in alliance with new activities in command of 
the integrative situation. Self actions are weakened to permit 
new activities to induce or attract self activations into new 
channels of reflex activity. 

The Role of Part Reactions tn Unit Responses 

In a previous volume one of the present authors has 
attempted to show in some detail the mtegrative mechanisms 
of the four prinaary unit responses as far as these occur m the 
motor centres of the organism and without reference to 
sensory and connector centres * These motor centre integra- 
tions must be regarded from the view point of the present 
volume as motational part reactions in the total unit response. 
While it seems unnecessary m the present volume to repeat 
the detailed consideration of primary motor integrations just 
mentioned, it is still essential for our present purposes to 
consider briefly the roles which sensory and connector part 
reactions play m the total unit response 

According to our present view of the data at hand, any or 
all of the three prinapai part reactions m any unit response 
may be compliant, dommant, mducive, or submissive in type , 
and there seems to be no factual reason why part reactions of 
difierent primary types may not be combined m a single unit 
response. 

Let us consider for a moment the biological functions which 
the three types of integrative part reactions serve to perform. 
In primitive animals below the evolutionary level of the 
coelenterates the sensory-muscular response apparatus is 
not selectively differentiated. The animals’ reactions to 
environment are correspondingly crude. The sensory 
apparatus is incapable of establishing clearly or defimtely 
the animal’s relationship to a given stimulus. In the same 

^ W. M. Maiston, Emohont of Normal People, p. 94 S 
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way the neuro-miiscular apparatus is incapable of moving 
the animal in such a way as to bring about definitely a new 
and efiective relationship to environment. This pnnutive 
type of organism, in short, is mfiuenced by environmental 
stimuli of many different vaneties in much the same way. 
And it reacts to these different mfluences with the same 
vague, random t3rpes of bodily movement. 

The mtegrative nervous system of human beings, however, 
is designed to register defimte types of relationship between 
stimulus and organism and to bnng about equally definite 
types of relationship between the organism and its environ- 
ment by means of selective bodily movements. The mtegra- 
tive machmery in the human organism may be thought of 
first as sorting environmental stimuli mto appropriately 
labelled pigeon holes. This is done m the sensory centres and 
S3mapses. Secondly, the integrative machinery recombines 
and evaluates the sensory stimuh which have been previously 
sorted out. This is done in the connector centres. Thirdly, 
the mtegrative machmery determines what movements of 
the organism are best adapted to establish efficient relation- 
ships with the sensory stimuh which have already been assorted 
and evaluated And it forthwith imtiates the selected bodily 
movements. This is done m the motor centres and synapses 

A bird’s-eye view of any umt response, therefore, would show 
that it was controlled by three mtegrative part reactions. 
The sensory part reaction determmes the relationship between 
the new activity set up m the organism by a sensory stimulus 
and the old activity already takmg place m the same sensory 
centres under the mfiuence of the organism's own self 
activated stimuh In other words, the sensory part reaction 
determines the relationship between the environmental 
stimulus and the sensory self The connector part reaction 
which occurs next determmes the relationship between the 
combined relationships of all new activities caused by the 
total pattern of environmental stimuh mfluencmg the organism 
and the combmed relationship of all the old activibes mitiated 
by the organism’s own stimuh. In other words, the cormector 
part reaction in any unit response determmes the relationship 
between the mental self and the thoughts engendered by 
environmental stunuh. The motor part reaction determines 
the relationship between the new bodily movements which 
would tend to be initiated by the new stimuh and old bodily 
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movements which are bronght about by the organism’s own 
self-stimulating mechanisms. The motor part reaction deter- 
mines, in short, the relationship between new tendenaes to 
movement emanating from environmental stimuh and the 
already acting motor self. 

As noted above, the three integrative part reactions in any 
unit response may be predominantly of any one of the four 
primary types of integrative combmation previously discussed : 
or they may more likely consist of combinations of the four 
primary integration t3rpes. The sensory part reaction might 
be predominantly of one integrative type, the connector part 
reaction of another type, and the motor part reaction of still 
another mtegrative tjrpe For example, a motorist driving 
along the boulevard at night perceives a red signal light set 
against him. He reacts to this hght by removmg his foot 
from the accelerator pedal and jammmg on the brakes which 
stop the car. This is a typical, every-day unit response with 
its three mtegrative part reactions fairly well detoed. The 
sensory part reaction consists of the subject’s " seemg ” the 
colour red The visual part reaction, red, accordmg to the 
integrative theory of vision suggested m a later chapter, 
actually consists of a response of submission on the part of 
the sensory self to the sensory activities caused by the red 
stimulus. The sensory part reaction, then, is predommantly 
submissive m type. But the connector, or mental, part 
reaction which immediately follows is of the sort described 
m a later chapter as “ mental graspmg ” of the stimulus 
situation. The integration which comprises an act of mental 
graspmg m the coimector centres contains both comphance 
and dominance with dommance m the ascendancy The 
mental part reaction, then, may be described as prevailingly 
dommant. Fmally, the motor part reaction which alters 
the existing motor activity of the organism to suit an antagon- 
istic stimulus situation is clearly comphant The red " stop ” 
signal produces a motational effect of compelling the driver 
to concede the superior strength of his antagonist, the Law. 
This motational attitude is predommantly one of compliance. 

Anal}rsis of the every-day mut response just discussed 
reveals tiiree, more or less separate, part reactions of distinctly 
different primary types The sensory part reaction was 
submissive ; the mental part reaction was dommant ; and 
the motor part reaction was compliant. Looking at the entire 
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unit response as a whole, which t}rpe shall we call it ? Shall 
we say it is submissive, dominant, or compliant ? Or should 
we call it a submissive — dommant — comphant response ? 
Selection of terms cannot be too ngidly logical but must 
conform as closely as possible to every-day usage A casual 
observer of the motonst’s behaviour would judge the type 
of his response, perforce, by the sort of bodily reaction which 
eventually resulted from the mtncate and diverse reactions 
of the hidden integrative machmery The externally observ- 
able behaviour of the motorist would probably be classed as 
predominantly comphant m t}^ In short, the bodily 
movements expressive of a given unit response seem to con- 
form most closely m type with the motor part reaction just 
preceding The motor part reaction of the automobile driver 
m the response to the red light stimulus was prevailingly 
compliant, and this comphance was revealed immediately 
thereafter in his bodily behaviour Common usage, therefore, 
would seem to classify a given unit response according to the 
primary type of its constituent motor part reaction For 
convenience, therefore, and not for any other reason we 
propose to conform to existmg habits of thought m this regard 
Instead of termmg the above analyzed unit response a 
submissive-dominant-compliant response we propose to refer 
to It merely as compliant 

Is there a Law of Natural Sequence between Integrative Part 
Reactions ^ 

The answer to this question must be highly speculative 
Since the suggested designation of prunary integrative reaction 
type IS itself theoretical, the h 3 qK)thecation of any law which 
might be supposed to detemune their inter-relationship withm 
the same unit response can only rest upon a doubly con- 
tmgent basis In the illustrative unit response which we 
attempted to analyze above there appeared no indication of 
any logical sequence of part reaction types It is hard to 
imagine any a priori reason why mental donunance should have 
followed sensory submission or why motor compliance should 
have followed mental dommance 

The writers have actually classified m class and clinic many 
thousands of umt responses with their constituent part re- 
actions. Naturally, however, there is no assurance whatever 
that such classification is correct smce it depends solely upon 
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the judgment of the observers without objective measurement 
or verification. Discussion of the possible existence of a law 
of natural sequence between part reactions in the same 
umt response must be based upon an entirely different cla.ss 
of data. 

The only data at present available, with reference to the 
question under discussion, are the facts derived from neuro- 
logical researches on the structure and organization of the 
central nervous system The entire nervous sjrstem might 
be thought of as a funnel The wide mouth of the funnel 
represents the receptor organ end of the reflex machinery 
and the small outlet end of the furmel represents the com- 
paratively small number of final motor outlets A tremendous 
number of sensory receptor organs are found scattered through- 
out the organism. The number of receptor organs for 
cutaneous sensations alone is estimated at more than five 
milhon and there exists, very possibly, a total of ten million 
visual receptor mechanisms In all, we might estimate that 
some twenty-five miUions of separate receptor organs exist, 
each organ capable of generatmg its own mdividiial nervous 
impulse of ongm. But this huge volume of separate impulses 
must be greatly reduced m numbers while passmg through the 
integrative machinery of the central nervous system, because 
a comparatively small number of final motor paths exist. 
The original number of separate sensory impulses must be 
gradually reduced in the various mtegrative centres of the 
central nervous system m order to permit a smooth and unified 
outflow of motor energy to the muscles and glands which 
eventually are moved.^ In summary, then, we find a very 
large number of sensory nervous impulses ongmated by the 
receptor organs of the body ; and we find the number of these 
impulses gradually reduced as the spread of nervous excite- 
ment passes through the mtegrative centres toward the final 
common motor path 

These general facts are doubtless famihar to every student 
of neurology, but their bearing upon our present problem 
requires further explanation. It is simply this. The gradual 
combination of sensory impulses of ongm into large, inclusive 
units must mevitably change the relative supenonty or 
inferiority of any sensory impulse with respect to the previously 
existing excitations of the nervous system m proportion as the 

^ C S Shemngton, op, ctt , p. 333 
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integration concerned approaches the motor side of the central 
nervous system. A smgle sensory impulse evoked for instance, 
by a blue light fallmg upon the retina, might easily prove 
superior to the visual self exatations existing in the visual 
sensory centres , but the reverse relationship might be 
expected to obtain when the same excitation of environmental 
origin reached the motor centra of the oiganism. The blue 
impulse would meet in the sensory centres a comparatively 
small number of visual self impulses which chanced to originate 
in neighbouring receptors and to be received therefore m the 
same outl3dng sensory psychons But as the wave of blue 
excitation travelled toward the motor side of the nervous 
system it must encounter increasmgly massive combinations 
of self impulses representing combined units of constant 
excitation derived from many different systems of nerves 
and psychons Eventually m the motor centres the blue 
impulse reaction umt must meet a vastly greater mass of 
self exatation thus combined than that which it was forced 
to encounter in the outlying sensory centres. 

In light of the above situation the logical suggestion presents 
itself that quantitative relationships of supenonty and infenor- 
ity between mcoming impulses and self impul^ may very 
well become reversed as between the sensory centres and the 
motor centres of the mtegrating machmery of the central 
nervous system. This quantitative reversal could not be 
expected to change the antagonistic or allied character of the 
stimulus excitation. If a blue impulse, for example, were 
antagonistic to the sensory self m the visual centres it might 
be expected to remam still antagonistic to the self exatations 
in the motor centres But although the blue impulse might 
prove superior in volume or mtensity to the visual self the 
strength of its ultimate mfluence would be expected to diminish 
relative to the strength of the self during its final mtegration 
with self activity m the motor centres. 

Assuming, for a second example, that a yellow visual impulse 
may be alhed to the visual self it might be expected also to 
remain allied to the motor self But if the yellow impulse in the 
sensory centres were inferior to the visual self the resulting 
integration might be expected to send a relatively stronger 
battery of impulses toward the motor side of the S3rstem since 
the sensory self which proved to be the prevailing influence 
already commanded open channels of discharge through the 
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entire integrative machinery of the central nervous system 
Therefore, when this excitation, originally initiated by the 
yellow impulse, reached the motor centres it would seem likely 
to prove superior in strength to the motor self already existing 
there. The yellow impulse, therefore, would have remained 
allied to the self throughout its integrative course, but would 
have changed its relationship of inferiority to one of superiority 
by the time it reached the motor centres 
On the basis of such a possible relationship between sensory 
and motor types of mtegration we might expect to find a 
general tendency toward the following sequences m tsqies of 
sensoiy and motor part reaction 
Sensory Part Reaction Motor Part Reaction 

Dominance Compliance 

Compliance Dominance 

Submission Inducement 

Inducement Submission 

Even if such a law of sequence as above suggested actually 
exists we should only expect it to take the form of a generd 
integrative tendency subject to frequent modification and 
reversal by reason of unpredictable integrative influences 
exercised upon motor centre mtegrations by previously existmg 
excitation of the correlation centres. It seems of httle value 
to consider the possible influences which correlation centres 
might be expected to exercise over the total sequence of 
integrative part reactions in any unit response since these 
correlation mfluences must be extremely diverse in type and 
must depend largely upon the previous intellectual experiences 
and training of the inividual oigamsro The entire question 
of natural sequence of part reactions resolves itself mto an 
ultimate issue of experimentation rather than speculation 
If the law of natural sequence suggested above were used as an 
hypothesis for experimentation atong this line, it should be 
tested only in stimulus situations where motor part reactions 
seemed likely to follow sensory part reactions as closely as 
possible with a negligible amount of connector or mtellectual 
activity in the total unit response 



CHAPTER VII 


Drives : Part I 

Hunger Drive and the Compound Unit Responses of 
Desire and Satisfaction 

Drives of the Self 

So far, then, we have discovered a single spontaneous, dynamic 
" elementary activity ” of the organism , and that is the 
general movements comprising the " self ” In addition, we 
have discovered four types of elementary unit responses. 
Dominance, Compliance, Inducement, and Submission, which 
really represent four different t57pes of change m the general 
self movements as a result of envu-onmental influences of 
different sorts The self does not move spontaneously into 
these four types of unit response It is dnven into them by 
the action of environmental stimuh upon the organism. 

Suppose, then, that it becomes necessary or biologically 
useful for the organism to evolve new and more comphcated 
types of imit response toward various types of object in its 
environment And suppose also that it becomes efficient 
for the organism to be dnven from within to effect certain 
definite t 5 T)es of relationship with certain environmental 
objects and with other organisms of the same species How 
are such results to be accomphshed ? Must the organism 
depend upon chance stimuh, outside itself, to build up new unit 
responses by compoundmg the four elementary types of unit 
response already discussed ? Has the organism any other 
" dnvmg ” mechanism, withm itself, besides the stimuli to 
general movement already considered ? Is there any inherent, 
self-activating, stimulus mechanism within the organism 
capable of " driving ” it towards specific types of objects 
in the environment, and capable of building up new and com- 
pound unit responses toward these objects ? 

It IS qmte mystical and improbable to suppose, as did the 

165 



i66 


INTEGRATIVE PSYCHOLOGY 


early instinctivists, that an organism could inherit some 
occult sort of abihty to seek out food, for instance, qr another 
organism of opposite sex, and then act in an elaborate and 
predetermined way toward the selected object, all on its own 
initiative. It is easier and more probable to suppose, as do 
the modem instmctivists like Wor^worth, that ^e organism 
inherits some sort of “ action tendency " which is set off 
immediately upon contact with the appropriate object But 
this idea s^ leaves a great deal unexplamed. Just what is 
an " action tendency ” ? Where does its " drive ”, or 
spontaneous activity, come from ? 

Let us go back to first principles, agam, and see if we can 
discover a method whereby the orgamsm may be expected 
to drive itself toward specific types of object, and to build up 
new umt responses toward them. We have already found 
the organism determining its four most elementary types of 
unit response to environment by determining its own $elf 
achvify. This, then, seems to be the basic prmciple of its 
self-determmative behaviour If new types of imit response 
are to be built up, they must be built up on the same sort of 
principle The self, m its most usual condition, causes the 
environmental activities to combine with it in the unit 
responses of Dominance, Compliance, Inducement, and Sub- 
mission self changes. 

If, then, other and more complicated unit responses are 
to be created toward special objects for special purposes the 
self must change its own activities m such a way that the 
special unit responses to be created will occur in response to 
stimulation by the speaal stimuh designated. In short, if 
the organism possesses special stimulus mechanisms to change 
the self peno^cally, then the changed self will respond with 
new and special mut responses as long as it remams in its 
changed condition. 

Suppose, then, that the organism periodically generates 
stimuh of its own capable of changing the self while these 
stimuli are m operation Suppose that the self in its changed 
condition reacts selectively to certain speaal types of environ- 
mental stimuli. Suppose, further, that the spontaneously 
changed pattern of self-activity is such as to keep the organism 
constantly moving in ways likely to bring it into contact with 
the specially selected stimuli. And suppose, finally, that 
when the changed self comes in contact with the special 
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stimuli which it is driven to seek, its changed pattern of self 
activity causes it to react with new and special unit responses 
to the selected stimuli. 

Then you have a real " drive ”, an inner, self-determinative 
propulsion of the organism toward a selected t}^ of environ- 
mental stimulus, and a new, self-originated abihty to react 
to the selected t}^ of stimulus in new ways, with new types 
of unit response. 

A drive, then, according to unit response psychology, must 
be described as follows. The organism furnishes some new 
and specially designed type of stimulus. The receptors to 
which this special stimulus is apphed, activate the reflex 
conduction mechanism m a new way The self pattern of 
activity is changed m such a way that several results follow : 
first, the oiganism becomes mcapable of reactmg measurably 
to any type of environmental stimulus save the t}^ selected 
as object of the drive ; second, the organism’s spontaneous 
activities are greatly mcreased , third, when the object of 
the drive is encountered, the organism reacts to it with 
newly evolved unit responses, compounded by combmmg 
appropnate elementary unit responses, these new compound 
responses being determined by the changed pattern of self 
activity. 

It IS abundantly clear that two basic drives exist, each with 
its own pecuhar stimulus mechanism, furnished penodically 
by the organism. These two are hunger drtve and erohe drive. 
Hunger pangs furnish the .special stimulus to hunger dnve , 
while menstruation, apparently, funushes the stimulus to 
erotic drive (which seems to ongmate with the female, m man 
and the higher vertebrates, at least) In addition to these 
two basic dnves, it seems fairly certain that we should mclude 
a third, the procreation dnve, in both males and females 
The uutial stimulus mechanism for procreation drive seems 
to be the union of a pair of organisms, male and female Yet 
the germ cells that begin to multiply rapidly after impreg- 
nation, are whoUy spontaneous m their activities, and also 
completely determinative as to the nature of the stimulus 
that they apply withm the body of the female It seems 
necessary, therefore, to mclude procreation as a separate and 
umque dnve, although it really represents a combmation 
of hunger and erotic dnves. Procreation, like the erotic dnve, 
is one that originates with the female and affects the male 
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secondarily, as a result of its initial modification of female 
activities and reactions. 

We may now consider these three drives in turn, their 
stimulus mechanisms, and the compound unit responses that 
appear fw the first time in the individual’s behaviour during 
their occurrence. 


Hunger Drtve 

The usual pattern of self activity calls for a preponderance 
of activity in the skeletal muscles, and a correspondmg pre- 
ponderance of action energy sent over the sympathetic branch 
of the autonomic nervous system to the blood vessels and 
glands that support and facilitate the actions of the skeletal 
muscles The stomach and digestive tract, dunng this more 
usual condition of the self, receive some action energy, and a 
certain modicum, also, of blood supply and glandular secretions. 
But the balance of reflex activity is very clearly established 
in favour of the outside of the body, its heavy, striped muscles 
used in moving the hmbs, and its supplementary effector 
apparatus contnbuting reserve strength m moments of great 
muscular exertion 

Now comes a sudden spasm of hunger pangs These 
consist of stomach contractions, followmg one upon another, 
and usually becoming more severe and intense with each 
successive contraction These hunger contractions, or pangs, 
are caused partly by a periodic, mechanical mechanism m 
certain outlymg nervous system units called a “ local auto- 
matism ", and partly by a chemical, or hormone, that appears 
in the blood when the tissues are in need of replenishing with 
fresh food matenals Later the subject of hunger pangs will 
be taken up further , just now we are concerned with their 
effect upon the usual pattern of self activity. The first 
important pomt to emphasize, in connection with hunger 
contractions, is the fact that they are initiated by two mfluences 
emanating from the physiological processes of the body itself. 
In other words, the organism is fumishmg its own stimulus 
to activity. 

As soon as the hunger contractions are well under way, a 
measurable change occurs m the self pattern of reflex activity. 
The motor energy sent to the brain, and thence to the skeletal 
muscles, increases The knee-jerk, measured by Carlson 
during hunger pangs, is found significantly increased. Blood 
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pressure and blood volume in the limbs rise, pari passu with 
each individual hunger pang. The heart beat becomes stronger 
and more rapid. All these changes could be summarized 
by statmg that the usual pattern of self activity has increased 
in intensity and volume 

When the stomach contractions of hunger become very 
severe, a new set of changes in the self activity appear. The 
blood volume in the limbs recedes and the ss^tohc blood 
pressure drops somewhat. The attention of the person 
suffeiing hunger pangs can no longer be kept upon whatever 
he has been domg, no matter whether it be business or amuse- 
ment. The subject loses hts abthty to react to environmental 
objects other than food He becomes restless, and cannot think 
clearly. At the very height of each mdividual hunger pang, 
a small jet of salivary secretion is exuded through the salivary 
ducts The blood supply to the stomach and intestmes, 
also, and the various gastnc secretions, are suddenly increased. 
This set of changes marks a radical alteration in the usual 
pattern of self activity The ordinary balance is upset, and 
activity of the skeletal muscles is replaced by activity of the 
digestive viscera and the glands and bloodvessels associated 
with the digestive tract The ordinarily predommatmg part 
of self activity is increased, but so also is the ordmanly sub- 
ordinate part of self action. And the usually subordinate 
portion of the self, that is, the digestive-visceral activities, 
IS increased m proportion to the usually predominant portion, 
that IS, skeletal muscular activity All the self activity has 
increased, and the balance and pattern of self action has 
changed, so as to produce more activity, proportionately, m 
the stomach 

The result of this increase and change m the self soon 
becomes evident, either in adults or in new-born infants The 
normal baby may have its first post-natal hunger pangs 
within two hours after birth It immediately begins to cry 
When the infant is a httle older, it screams loudly when the 
hunger contractions gnp its stomach, and it cannot be dis- 
tracted from its howlmg by any of the toys that claim its 
interest and attention under other conditions The normal 
adult, at the onset of hunger pangs, becomes inattentive to 
conversation with his fnends, or to his reading or busmess 
He becomes restless and irritable He pushes his papers 
about, or paces about the room, or rushes off somewhere with 
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attention of any adults who may happen to be within hearing 
distance The baby’s crying can scarcely be termed induce- 
ment, for it constitutes about as disagreeable a stimulus to 
the ears of adults as any sound could The infant's loud 
and unpleasant howling, however, dominates the nearby 
adults, who comply by bringing the baby his bottle Or, if 
the infant’s mother is feedmg him from the breast, the howling 
interrupts whatever she may be doing and remmds her 
inescapably that it is feeding time. At all events, the baby’s 
howling is a type of behaviour that tends to bnng him mto 
contact with the one thing he is then capable of reactmg to — 
food. The adult’s restlessness, similarly, takes him away 
from whatever he is doing and makes him move himself and 
his attention about, in a rovmg sort of way, which greatly 
increases the hkehhood of his perceivmg a restaurant or 
other place where food is dispensed Food is the one object 
that he, also, is capable of reacting to while in the gnp of 
hunger pangs 

This change in self activity, then, caused by the spontaneous 
stomach contractions of hunger, has three important aspects : 
first, it renders the subject mcapable of responding to any 
environmental stimulus except food , second, it greatly 
increases the random .spontaneous movements of the organism ; 
third, it produces a type of behaviour that tends to brmg 
the organism mto contact with food 

Now when food is actually contacted, so that it stimulates 
effectively the receptor organs of the organism, a new type 
of compound unit response immediately appears We may 
descnbe this response roughly by saymg that the food as a 
stimulus grips and controls the organism increasingly, while 
the oigamsm, with all its mcreased energy, strives to gnp 
and control the stimulus food Carlson states that "in the 
new-born (baby) everything within reach goes mto the mouth 
to be rejected or swallowed accordmg to its chemical character 
or ph)rsical consistency”.^ 

Destre, a Compound Unit Response Combining Passive 
Compliance and Active Dominance 

Can we describe this initial aspect of the compound unit 
response to food as one of those elementary unit responses 

^ A J Caxlaon, Th* Control of Hunger tn Health and Disease, Chicago, 
1916, p 10 



DRIVES: PART I 


173 


already outlined in Chapter III ? It would seem that control 
of the organism's responses by a stimulus opposed to the self 
in its given condition, so that the organism is compelled to 
give up part or aU of its reactions to other stimuli, constitutes 
Compliance in its purest form We have already noted that 
food controls the hungry organism and compels it to give up 
all organised forms of response to other stimuh We have 
not, as yet, detemuned whether the trams of reflex reactions 
set up by food stimulation m the subject organism, are alhed 
with or antagonistic toward the self activities. 

They are antagonistic, Sight, smell and handlmg of food, 
as well as taste, chewmg, and swallowing have been proved 
to inhibit the hunger pangs, and also to reduce measureably 
the mcreased self energy sent to the skeletal muscles and 
adjacent viscera, by antagonistic inhibition of self energy 
(that is, by overcommg and cutting off reflex conduction of 
self energy at the psychomc connections m the nerve centres). 

Says Cannon, “ The sensation (of hunger pangs) can be 
momentarily abolished a few second after swallowing a small 
accumulation of sahva or a teaspoonful of water " ; also, 
“ repeated swallowmg results in continued mhibition ” ' And 
Carlson also reports that dunng hunger experiments the sight 
and smell of food placed close to the subject just after he had 
been awakened, caused the hunger contractions to become 
weaker and the mtervals between them greater, withm a few 
minutes • 

Food, therefore, as a stimulus during the hunger condition 
of the self, evokes reflex conduction energy withm the organism 
that IS antagonistic and superior in stren^ to the self activity. 
The self decreases and readjusts its pattern under the com- 
pulsion of its superior opponent. This is a clear case of 
Compliance response While the organism remams in a 
condition of wholly unsatisfied Desire response, that is, before 
any food has actually been brought into the subject’s posses- 
sion, the major portion of the Comphance behaviour, compelled 
by food, consists of giving up other responses to other stimuli 
and m passively permitting the food to retam its grip over 
the organism. No active effort is made to increase the antagon- 
istic control that food is exercising over the subject’s activities. 
We may regard this tjrpe of Comphance response as relatively 

* W B Cannon, op c»< , p 254 
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pMsioe. One element of the compound unit response of 
Desire, then, is the elementary unit response of passive 
Compltance. 

Curiously enough, the other element in Desire response 
seems to consist of behaviour precisely opposite to that just 
considered. In proportion as food stimulation grips the 
hungry organism, the organism attempts, frequently with 
aggressive fierceness, to gnp the food If you try to take his 
bone away from a hungry dog, the animal is apt to attack 
you despite his customary docihty Have you ever sat down 
at table in the “ cook shack ’’ of a harvesting outfit ? If so, 
you have seen the hungry harvest hands attack both their 
food and each other m a manner very close to that of the 
hungry dog just cited Most men, in fact, when m the grip 
of severe hunger pangs, " wolf " their food hke animals and 
fiercely resent the slightest mterference or delay m the placing 
of edibles withm their reach Women also, dunng the first 
few moments of eating, sometimes show somewhat si milar 
behaviour 

Going back once more to the native, unlearned behaviour 
of young infants, espeaally boys, we find a very similar attack 
upon food Take the bottle away from a ten weeks old baby 
for a few moments, before he has eaten more than an ounce 
of milk, and he immediately moves his hands and arms about, 
m a “ frantic " sort of manner, makes fretful noises with his 
vocal cords, and frequently bobs his head back and forth with 
exaggerated sucking movements of mouth and bps. If you 
still withhold the bottle, he begms to cry with short, apparently 
purposeful howls. In another moment he begms to screech, 
and passes rapidly into " rage ” behaviour, as described by 
Watson * When the bottle is put back, close to his mouth, 
his random movements mcrease in intensity, while his screams 
give way to more purposeful movements of attack, vaguely 
directed toward the nipple. The baby’s general fierceness 
during these responses, is in every way comparable to the 
fierceness of the hungry dog, the hungry harvest hands, or 
the hungry working girls (Girls who are idle or who are not 
kept away from food for several hours by classes or ofi&ce 
duties, tend to nibble sweets and fruit constantly, and there- 
fore never iqipear in a condition of severe hunger). 

What type of elementary response is this fierce attack upon 

* John B Watson, op ctt , Bekavumrum, 1924, p 132 
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food, or upon whatever obstacle separates the hungry person 
from food ? Clearly it is Dominance response The food, as 
we have seen, evokes antagonistic activity within the organ- 
ism Only part of this antagomstic activity is of supersor 
force to the self activity. The hunger pangs, it will be 
remembered, were able to alter the balance of motor energy 
as between the skeletal muscles and the \'iscera, only at the 
very height of the severest stomach contractions * In the 
same way the activity aroused by food within the reflex 
conduction mechamsms of the body is, for the most part, 
inferior in strength to the self impulses ; only the peaks of 
food excitation excel the self energy in strength Therefore, 
during moderate hunger condition of the self, with food not 
yet in possession of the organism, there exists a larger incre- 
ment of food activity weaker than the self, than the mcrement 
of food activity stronger than the self. This large increment 
of food energy which is both opposed to and weaker than the 
self activity, furnishes a perfectly adequate stimulus to 
Dominance response The self increases its energy, antagonisti- 
cally to the food This is a clear case of Donunance response. 

Smce the hungry subject does not stop w’lth mamtaining 
his control over the food not yet in his possession, but responds 
with an active effort to increase his dominance over the weaker 
food stimulus by actually possessmg it, we may regard this 
type of Dominance as relatively active The secondary 
elementary response element, therefore, composmg Desire, 
may be termed acUve Dominance. 

Desire may be defined, then, as a compound umt response, 
composed simultaneously of passive Comphance and active 
Donunance responses, both adequately evoked by the same 
stimulus. Hunger pangs, mitiated by the organism’s own, 
inherited stimulus mechanisms, change the self m such a way 
that : 

(1) they prevent the subject from respondmg to any environ- 
mental stimulus except food , 

(2) they increase the self activities of the organism, and change 
their pattern so that the probability of encountering food 
is greatly enhanced ; 

(3) they change the inner balance of reflex conduction activities 
of the self m such a way that food, acting as an environ- 

^ AV M Maiaton, opMt., pp 31a fi. 
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mental stimalus, evokes a new, compound unit response, 
consisting of 

a passive Compliance, and 
b. active Dominance. 

Thus does the auto-stimulated hunger " drive ", leaving 
little to chance or to control by the environment, first change 
the self activities in such a fashion that the organism is brought 
into contact with food, and then alter the reactions of the 
organism so that it must respond to food with Desire, a com- 
pound unit response movmg the organism to possess food, 
and to eat it The element left to chance or to environment 
is the existence of food near enough to the subject and in 
sufficiently available form to be contacted and possessed 

Saiis/actum, a Compound Umt Response Combtntng Active 
Compliance and Passive Dominance 
But Desire is not the only compound response built up 
under the influence of hunger dnve. Desire moves the organ- 
ism to gam possession of food, to chew it, and to swallow it. 
All these operations of Desire, m turn, modify the self activities 
evoked by hunger pangs, and eventually remove the hunger 
pangs themselves The self activity then returns, gradually, 
to its more usual balance and quantity During this gradual 
re-alteration of the self activity, under the influence of the 
ingestion of food, brought about by Desire activity, a corres- 
ponding change creeps mto the compound unit responses 
toward food. The Comphance with food gradually becomes 
more active The Dominance over food gradually becomes 
more passive. When these changes in both the Comphance 
and Dommance elements of the compound unit response 
toward food, have reached the opposite extremes from those 
obtaining at the beginmng, a distmctively new compound 
response may be recognized This is termed, in everyday 
parlance, " satisfaction ", a name that is intended to describe 
the emotion expenenced during this type of compound umt 
response. Satisfaction, once it appears, may continue rmtil 
the hunger self has been wholly abolished and the organism's 
reaction to food virtually ceases because of satiety. 
Satisfaction may continue further, however, without any 
observable outward stimulus, until the process of digestion 
is well advanced. This continuance of ^tisfaction response 
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actually constitutes a reaction of the pressure of the eaten 
food against the stomach walls and to the continuance of 
various salivary and other reactions to the taste and smell of 
the food just eaten ; aU this may go on for as long as twenty 
minutes or half an hour after the meal 

Even the harvest hsmd, or the hungry animal, after eating 
a certain amount of food, begins to show less ferocity of attack 
upon the meal. He begins to look about him, to converse a 
little or show friendliness vocally, and to pick and choose 
between the various foods at his disposal. After he has 
continued to eat a little while longer, he may begin to dally 
with his food, and to seek sweets or special dehcacies He 
would still protest rather effectively, if anyone tried to take 
his food away before he had entirely finished with it ; but be 
is content with the possession already established, and his 
eyes do not rove ravenously in search for more. In short, 
he still reacts with Dominance toward his food, but no longer 
seeks to establish greater Dominance than he already has 
achieved. This new, and less agressive, type of Dominance 
may be termed passive Dominance. 

On the other hand the food itself gains more and more 
complete control of the subject’s responses. The food masters 
the eater in precise proportion as it stimulates effectively his 
taste and his smell receptors. The dog or man who " bolts ” 
his food may eat a vast quantity of meat or other resistive 
material, and still show httle or no diminution in the fury 
of his dominant attack. But the more aesthetic person, the 
gourmet, who savours each dish delicately and stimulates his 
sensations to the utmost with the sight, ^vour, and chemical 
emanations (odours) of food while he is eatmg it, thus dehber- 
ately gives the food stimulus more and more complete control 
of the organism's responses. The sahvary flow is greatly 
increased, the gastric juices are more freely released, and the 
r3rthmic relaxations and contractions of the jaw muscles are 
increased in number. The food is chewed more thoroughly 
and is more completely mingled with digestive secretions. 
All these activities represent progressive control by the food 
over the organism's behaviour. The self energy, flowing 
toward the skeletal muscles and the alhed viscera, increased 
by hunger pangs, is now progressively inhibited by the reflex 
conduction activity evoked by food stimuli ; and the hunger 
* Op. at., p. 5 op, at., pp. 233 especially p. 246. 
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pangs themselves are gradually inhibited. The self energy 
that the stomach contractions had caused to be refiexly 
conducted back to the stomach and digestive tract, thus 
shifting the self balance in favour of this digestive organ 
outlet, is progressively replaced by a still greater volume 
of activity sent in the same direction by food stimulations. 
More and more blood is directed toward the alimentary canal 
and away from the brain and skeletal muscles, thus altering 
the usual balance of self activity even more radically than the 
hunger 'drive originally altered this balance, and in the same 
direction. 

AU these effects of food stimulation show a cumulatively 
increasing gnp or control of food over the responses of the 
oiganism. V^en a person has “ stuffed himself ", he can do 
little more than sit in a chair and digest the food that he has 
put into his stomach This situation represents the acme 
of control of food stimulus over the bodily reactions Each 
separate umt response toward food, during this portion of 
the eatmg process, tends to mcrease the control of food over 
the subject organism. The subject does not rest content 
with the Compliance already mamfested toward food, but 
reacts more and more comphantly until food has gained 
complete control This, then, is no longer passive Compliance 
response, but achve Comphance. 

The compound unit response of Satisfaction, then, may be 
defined as simultaneous acttvc Comphance and passive 
Dominance, evoked by the same stimulus We may now add 
a fourth result, accomplished by hunger drive : 

(4) as a result of the Desire response, built up by hunger drive, 
the inner reflex conduction activities of the self are again 
changed in such a way that the stimulus, food, evokes a 
second compound unit response. Satisfaction, consisting of 
a active Compliance, and 
b passive Dominance. 

Appetite Response. 

Desire and Satisfaction responses are composed of identical 
elementary response units. Yet because of the difference 
of the background of self activity with which the stimulus 
activities must be combined to form imit responses, the 
responses actually formed are quite different. The man 
activated by Desire presents a picture of eager, active 
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aggressive seeking of a desired object. The man activated by 
Satisfaction presents a picture of complacent, passive, pleased 
self-sufficiency. Yet it is comparatively sddom that we 
find, in everyday life, any individual expressing either pure 
Desire or pure Satisfaction. There is a very short interval, 
usually, m civilized hfe, between the occurence of hunger 
pangs and the obtaining of food. It may involve a walk 
of a few blocks to a restaurant, or a few steps to the family 
ice-box may suffice. Of course, desires for automobiles, fur 
coats, and new houses may persist much longer in an un-> 
satisfied state. But, as we shall have occasion to note in 
detail in the chapter on Learning that follows, there exist a 
great many memories, or psycho-neural reUtUton of past 
experiences of Satisfaction responses, and these retamed 
satisfactions mingle with the present desire reactions in such 
a way as to mitigate and modify the present Desire response 
considerably. 

On the other hand, satisfactions are apt not to be final or 
complete. There is nearly always something left to be desired, 
the present satisfaction mmgles with a portion, at least, of 
the ongmal desire that is not yet satisfied. Even if this is 
not the case, people tend to recall the ongmal desire dehber- 
ately and to stimulate themselves by talkmg about it m order 
to make the attained satisfaction more pleasant. Satisfaction, 
therefore, hke Desire, is seldom found m human behaviour 
without some minglmg of the converse appetitive element. 

Whenever there exists such a simultaneous mmghng of 
Desire and Satisfaction responses, it is convenient to refer 
to the total, complex unit response as Appetite response. 
As we have already seen, there is a characteristic shiftmg, or 
transition, from Desire to Satisfaction throughout the major 
part of the duration of Appetite response This transition 
from Desire to Satisfaction constitutes a reaction characteristic 
not inherent m either Desire or Satisfaction alone Only 
when the two imngle in the defimtely determined sequence 
fixed by the hunger pang mechanism, do we find this tran- 
sitional element in the mingling relationship just descnbed. 
We may say, therefore, that Appetite response possesses a 
characteristic not present m either of its elements , the 
characteristic of transihon from Desire to Satisfaction. 

This transition includes several elements Dominance 
response, as we have seen, gradually becomes less active 
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and more passive, in proportion to its success in seizing and 
possessing food. Compliance response undergoes a transition, 
pari passu with increased stimulation by the food possessed, 
but in an opposite direction, passing from the passive to the 
active phase of Compliance These are the two chief tran- 
sitional elements that characterize Appetite response and 
form a graded interconnection between Desire and the Satis- 
faction that gradually replaces it. The other transitional 
elements concern changes in the self activity under the 
influences of hunger pangs and food respectively But these 
transitions concern the drtve itsdf, rather than the compound 
unit responses that the drive originates and builds up 

We shall have occa.sion to note, in a later chapter, how 
learning builds up the responses of Desire, Satisfaction, and 
Appetite still further by causmg the subject organism to 
respond to many and diverse objects with Appetite responses, 
even though there is no hunger drive present We learn to 
desire automobiles, clothes, money, objects of art, and material 
possessions of all kinds But this does not signify, by any 
means, that an inner hunger drive, caused by hunger pangs 
or some equivalent mechanism, is operatmg in each instance. 
Desire and Satisfaction responses, once built up under the 
influence of hunger pangs and hunger drive, may thereafter 
be evoked by any matenal object whatsoever that we have 
learned to regard as an effective stimulus It may be, of 
course, that the mner himger drive is also evoked by the 
object desired ; or more likely, by some stimulus situation of 
hardship, unpleasantness, or need, which we have learned 
to respond to with hunger drive But the drive and the 
appetitive responses are two wholly distinct behaviour 
elements, and either may occur without the other. 

Learned Hunger Drive. 

It seems to be a fact that we learn to respond with a real 
hunger drive, or increase of self energy and change of self 
pattern, to many environmental situations, once this hunger 
drive has been sufficiently built up in the organism as a result 
of the body’s hunger pang mechanism. Huge business 
organizations, political intrigue, giant construction projects, 
and lifelong ambitions to be a great physician or scientist 
seem to require an element of sustained, iimer hunger drive 
that cannot be found in a mere succession of Desires and 
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Satisfactions evoked by passing environmental objects. The 
hunger pang stimulus, of course, builds up this hunger drive, 
as we have seen , but hunger pangs bmld it up toward a 
specific t5T)e of environmental stimulus, namely food. Hunger 
pangs, while they endure, would not permit the hunger drive 
to be directed toward building a bridge across the Amazon, 
or toward stud5nng brain surgery Yet the himger drive 
certainly builds up, in the retentive nerve connections of the 
reflex conduction system, a new self pattern with mcreased 
energy capaaty. "niis is a capacity for selective concentration 
upon a smgle stimulus object and with sustamed compulsion 
to respond to that object with the compound unit responses, 
first of Desire and then of Satisfaction, after the Desire 
responses are successfully executed If this retained hunger 
drive pattern of self activity can be evoked by other needs 
and other stimuh than those of hunger, then the hunger drive 
pattern of self activity may be evoked and mamtained, 
selectively, toward the type of object determined by the 
stimulus that evoked it Apparently such is the case 

Any sort of danger situation that does' not completely 
overwhelm the self activities, seems naturally capable of 
evokmg the hunger drive condition throughout the reflex 
conduction system A baby dropped on a pillow, clutches 
the air and moves his legs and arms about i^dly while left 
without support in the air Later, infants spontaneously 
retreat from a stimulus that has partially overwhelmed their 
own self actions, such as a loud noise close to the head, an 
animal that has bitten or scratched, or another child who has 
taken their toys away on the precedmg day The child shows 
a certain amount of sustained drive to seek safety or some 
remedy for the unpleasant stimulation that is oppressing him. 
In short, this type of stimulation seems capable, from a very 
early age, of putting his self activities into the typical hunger 
drive pattern, which causes him to respond with Desire and 
Satisfaction to whatever object protects him from the darker 
or removes the unpleasant stimulus. This seems in every way 
comparable to the hunger drive initiated by hunger pangs. 

Still later m hfe, any stimulus situation that impresses 
upon the child a need, or a lack, reinstates hunger drive in the 
same way. He may see other children nding velocipedes, or 
bicycles, or ponies. The pony or bicycle may not, in them- 
selves, arouse any true Desire response in the child, because 
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lie has had no experience of them and does not understand 
their nature But the fact that his playmates are going off 
together, doing something that he cannot do, sets up a hunger 
drive that may be said to have a need situation as a stimulus. 
The hunger drive to be able to play again with his companions, 
makes him respond with Desire toward the pony or bicycle 

Of course, in adult life; hunger dnve may be evoked by 
needs, dangers, and also by the more mtangible stimulus 
condition known as " ambition A man or woman with 
ambition, is a man or woman who has developed a very strong 
and persistent hunger drive, which is evoked, apparently, by 
almost any situation where there appears to be something 
useful or sought after by others and which is not yet possessed 
by the ambitious person himself or herself It is possible, 
of course, that a man hke Julius Cstsar, who was said by 
Plutarch to have an insatiable " passion for honour ", i e. 
ambition for power over others, had had built up within him 
a hunger pang mechanism perhaps more powerful and un- 
pleasant than the average A hunger dnve condition of self 
activity would result, which seldom abated, and so he would 
become focussed upon whatever environmental stimulus 
presented itself Certam it is that the extent of the hunger 
dnve depends, not so much upon environmental stimulation 
as upon the condition of the self activity pattern , a pattern 
that might be permanently held m a hunger dnve condition 
by hunger pangs themselves, or by a variety of other stimulus 
mechanisms operatmg spontaneously within the organism. 

This IS evidently the phenomenon upon which Alfred Adler 
bases his conception of " mfenority complex ”, with which 
he supposes everyone to start and which they then gradually 
compensate for and conquer by combative activity. Adler 
also has a concept of " organic inferionty ”, vdiich, he supposes, 
is the origmal cause of the inherent infenority feehng. Adler’s 
concepts seem to be remarkably penetrating when we con- 
sider that they are reached from a purely subjective point of 
view. But to call hunger pangs, or threat of danger, or some 
endocrine or organic over-activity an " organic inferiority ” 
seems altogether inaccurate. The stimulus mechanisms 
responsible for hunger drive, whether hunger pangs or some- 
thing else, seem rather to consist of ovsr-active, or superior, 
stimulus mechanisms of one sort or another. The hunger 
driven individual is not trying to compensate, he is trying to 
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compel his environment to supply his needs Even in fleemg 
from danger to the protection of a tree or house, there is most 
certainly no reaction based upon weakness, but rather a 
response directed toward securmg some weapon or assistance 
that can be compelled to serve the subject’s need against a 
threatemng danger. 

It IS easy, however, to see the origin of the mferionty and 
compensation ideas m connection with hunger drive The 
stimulus, whether hunger pangs, danger, or bodily need, is 
both stronger and weaker than the subject He complies 
with it msofar as it is stronger than he , that is, he does not 
seek to combat it without assistance He ultimately seeks 
to dominate it, but in a roundabout way, by dommating food, 
or weapons, or other objects, by means of which he can destroy 
the stimulus to hunger drive and get nd of the drive itself 
If a dnve to enlarge one’s powers and possessions or to over- 
come an opponent is a " compensation ” response, then the 
hunger dnve may be so regarded Such a description seems 
to us, however, to be in the main maccurate 

Not only may the hunger dnve be evoked by truly adequate 
stimuh other than hunger pangs, once it has been sufficiently 
built up, but also it may be evoked in adults by inadequate 
stimuh to which the subject has learned to respond with 
hunger dnve. Thus a busmess or professional man learns to 
respond with a sustained hunger drive toward certam objects 
or people, and toward situations m his profession or occupa- 
tion, simply as a matter of custom or habit. 
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Drives : Part II 

Erotic Drive and the. Compound Unit Responses or 
Passion and Captivation 

Introductory: the Gen%tal Systems 

Both sexes possess two t3^pes of genital organs, the external 
and the internal The internal genitals are, in each case, 
differently innervated than the external genitals. The 
internal organs are connected with the ganglia of the sympa- 
thetic branch of the autonomic nervous system ; while the 
external genitals are connected ivith the sacral division of 
the same system. The internal genitals, therefore, through 
their sympathetic nervous connections, belong to that part 
of the self pattern of activities that receives a preponderance 
of motor discharge during the usual condibon of the self. 
The external genitals, on the other hand, though a normal 
tonus activity is maintained in them, bear the same relation- 
ship in the self pattern to the internal genitals, as do the 
digestive organs to the skeletal muscles. More energy, in 
short, flows through sympathetic channels to the internal 
genitals than flows through sacral channels to the external 
genitals. When love (" sex ") activities involve a great deal 
of activity m the internal genital organs, there is likely to be 
an acCompanyii^ increase of activity in the skeletal muscles 
and adjacent viscera. When the external gemtals are unduly 
excited, on the other hand, there is likely to be marked 
decrease of energy in skeletal muscles (" sexual lassitude ”), 
sometimes with a sharp decline in the strength of the heart 
beat, as evidenced by a drop in systolic blood pressure. 

Periods of “ heat " occur in female animals, and a distinct 
cycle of erotic excitement in women, closely connected with 
the menstrual cycle. Our studies show* that women experi- 
* W. M. Maiston, op cU., p. 332. 
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race marked increase of activity in both internal and external 
genital organs, during and just following menstruation. 
External genital excitement, moreover, seems clearly to 
predominate. The menstrual flow apparently furnishes a 
certam amount of mechanical, and possibly also chemical, 
stimulation to the clitoris, the female external genital organ, 
with its associated viscera sacraUy innervated. Erection of 
the chtoris, hke erection of the male external organ, 
the penis, is readily subject to observation, and both 
depend upon increase of vaso-dilator impulses to the blood 
vessels of the organ, with consequent engorgement and 
erection. 

This excitement of the external genitals, following men- 
struation, does not appear to interfere substantially with the 
activity of the brain or skeletal muscles.^ Nor does it depress 
the systohc blood pressure, although this drops somewhat 
during menstruation itself.* The phenomena involved m 
menstruation appear to concern primarily the balance of 
motor discharge as between mtemal and external genital 
organs, the other parts of the body being affected incidentally 
rather than primarily As we have already noted, there seems 
to be very httle mhibitory action of the genital organ excite- 
ment upon the usual functions and activities of the body. 
Reflex excitations connected with erotic dnve show a high 
degree of alhance, one with the other, the change in self 
pattern being rather a question of change m balance, with all 
usual activities retained 

It is possible that there exists in the human male, also, an 
erotic drive mechanism, or mechanisms, capable of shifting 
the balance of activity in favour of the external genital organ. 
Various wnters have suggested such erotic stimulus mechan- 
isms in connection with urination and other functions * But 
we have seen no evidence for such theories, nor do our own 
studies confirm them in any way. Physiologists have sought 
in vain, in many researches, to discover a male erotic cycle 
corresponding to that of the female. Despite all these failures 
to obtain positive results, however, the possibility still remains 
that there exists an erotic stimulus mechanism in the average 
male organism. If so, the most probable source of such an 

^ Ibid., p 322 • Ibtd , p 322 

• J. B Watson, op c%t , Bokanonsm. F. H Allport, Social 
Psychology 
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erotic stimulus is to be found in a gonadal hormone of some 
as yet undetermined sort. 

Changes m the self activities, following menstruation and 
constituting the erotic drive, may be summanzed thus 
Increased activity is present in both the internal and external 
genital organs The balance of activity as between these two 
poles of the genital apparatus is changed markedly in favour 
of the external genitals Other activities of the body are not 
substantially interfered with , but the presence of prepon- 
derant motor discharge to the external genitals apparently 
renders the woman extremely susceptible to adequate love 
stimuli, and less susceptible than usual to the influence of 
other types of stimuli. The change of pattern m self 
activities, as between internal and external genital organs, 
also has the effect, as we shall note, of decreasing the relative 
power of the self with respect to the strength of an appropriate 
love stimulus 


Causes Underlying Love Behaviour 
" Sex ”, or more properly love behaviour, appeairs in definite 
form m both sexes at adolescence It is at this penod that 
the mterstitial cells of the ovaries begin to mature and to act 
as true endocnne glands, called by Steinach and others the 
*' glands of puberty ” It is the endocnne products of these 
glands, apparently, that determine secondary sexual character- 
istics Alw, the addition of this hormone, with the other 
endocrine changes it bnngs about, creates a permanent change 
in the self activities of both sexes 

In the male there appears a condition of almost constant 
susceptibihty to erotic response, on sight of or contact with 
the female body, as already said There seems httle doubt, 
from a consensus of observation and opinion concemmg men’s 
behaviour, that the male organism, from adolescenece on, 
shows much more constant erotic excitabihty than does the 
female organism. The continuous condition of excitabihty, 
however, appears to lack one of the essential characteristics, 
at least, of a drive, as we have defined the term. It does not 
(except perhaps during part of adolescence and under excep- 
tional conditions later in life) turn the male from other pursmts 
of an appetitive nature and spontaneously drive him hither 
and yon until the object of the drive is attained. The male 
excitability, also, does not seem to be periodic, or to (pi|oig 
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any fixed cycle, at least none that has as yet been discovered. 
This male gonadal hormone, therefore, in its stimulus effect 
upon men’s behaviour, assumes more the character of a 
constant element in the male self activity, rather than of a 
specialized, erotic dnve It shows one element of the typical 
drive, nevertheless, and that is its apparent power to compel 
men to respond to attractive females with a certam, definite 
type of compoimd love response, customarily termed 
" passion 

The behaviour of adolescent girls, during and following 
menstruation penods, shows certam characteristics apparently 
attnbutable to changes in self activity brought about by the 
menstrual phenomena This t}rpical effect of menstruation 
is frequently obscured by pain and other physiological abnor- 
mahties connected with the menstrual function- But in 
cases free from these comphcating factors, the behaviour 
changes may readily be observed. 

First, the girl frequently shows marked mattention to school 
work, household tasks, or any physical or mental work 
requinng sustained concentration She becomes much 
absorbed m day-dreaming and frequently shows both physical 
and emotional lassitude She may also grow " moody ” and 
sometimes depressed, and shows petulance when kept m the 
house or away from her girl, and especially her boy, friends. 
Some girls, of more robust and healthy constitution, may 
become especially dutiful and affectionate at home, during 
and after menstrual periods Such girk are able to perform 
routine duties effectively under the direction of their mothers 
or of other girls whom they hke But they still show a marked 
loss of spontaneity and interest in the work itself About 
the first or second day of the menstrual period there usually 
occurs a noticeable drop m systolic blood pressure, mdicating 
a certain decrease in strength of heart beat. It seems probable 
that other muscular and sympathetically innervated activities 
share in this cardiac depression. 


Second, there is quite hkely to appear, also, in the typical 
adolescent girl's behaviour, at this time each 24-28 days, a 
tendency to wander about aimlessly and to seek constantly 
to be with other people, preferably with girls and bo}^ of her 
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own age. The girl may become quite restless or show a 
certain hectic activity, mainly devoted to pleasure-seeking 
of one sort or another. Noting seems to satisfy this t}^* 
of girl for more than a few moments at a time ; she is con- 
stantly rushmg off to find something new, of the nature of 
which she has no idea. Although this restless over-activity 
is quite inconsistent with the usual lassitude and decrease of 
outwardly directed energy mentioned in the last paragraph 
above, both phenomena frequently may be observed at the 
same time in a girl's general behaviour. This restless, 
unsatisfied seeking element, when present, seemingly furnishes 
the essential drive characteristic of changing the individual’s 
behaviour m such a way that there is increased probability 
of encountering a speaal t3q)e of stimulus object toward 
which the dnve is really directed. 

Third, there is a marked increase in the susceptibility of 
girls to masculine attraction. Some “ problem " cases studied 
by the wnters^ show extreme instances of this trait, wherein 
girls of good home traming accost nearly every male whom 
they may happen to meet on the street. Another case of a 
seenungly average adolescent girl, showed repeated hallu- 
cinations of men stanng at her, attacking her, looking in at 
her window, and so on. Thus even when no man is physicallj 
present, the same tendency to respond to memories and ideas 
of men persists. There seems also to be an undeniable 
tendency to jdeld to men’s advances, together with a frequently 
increased suggestibility, and general " weakness ” of resistance 
toward the influence of persons of both sexes, but especially 
males. This general characteristic of girls’ post-menstrual 
behaviour represents the third essential chacteristic of drive, 
i e. a new type of self activity which, when coupled with the 
first two, tends to bring the subject organism into appropnate 
contact with the special type of stimius object. 

Passion; a Compound Unit Response Combining Passive 
Inducement and Active Submission 

When the love-seeking female comes into contact with the 
male, the erotic drive compels a new type of compound unit 
response, commonly called passion. As we have already noted, 
a predisposition toward this same response is created in the 

> W. M. Haiston, op. eU„ p. 395. 
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as the male human being, seems as a rule to be aroused at all 
times to erotic behaviour by sight of or contact with the female, 
the average woman or female animal apparently fails to 
respond by yielding to male advances except at the times 
already mentioned. Just as a person of either sex who is 
busy with other matters of interest, does not respond readily 
to food stimulation, although desiring that same food intensely 
when hungry, so the female animal or human may reject the 
very sexual contacts to which she readily yields when under 
the influence of erotic drive. The rule would appear to be 
that the choice, in all species, is made by the fem^e, who in 
turn is largely influenc^ by the cycle of her erotic stimulus 
mechanisms, as previously described. 

On this point we may quote from Howell, as follows : " The 
phenomenon known as heat (or oestrus) in lower mammals 
resembles, in many essential respects, menstruation in human 
beings, and they may be regarded as homologous functions. 
Heat is a penod of sexual excitement which occurs one or 
more times during the year and during which the female will 
take the male. The condition lasts, as a rule, for several days, 
and m the female is accompanied by changes which resemble 
those of menstruation. . . . The changes dunng heat must 
be considered as ph3rsiologicaUy homologous to those of 
menstruation The sexual excitement that attends the 
condition in the lower animals is not distinctly represented in 
man, although it is commonly said that in the period following 
menstruation the sexual desire is stronger than at other times, 
but in the changes undergone by the uterus and the fact that 
these changes are connected, as a rule, with the hberation of 
an egg from the ovary (ovulation), the two phenomena are 
ph3rsiologically similar 

To proceed with the description of erotic drive, we have 
already referred to the female's initial role as one of yield'ng 
or surrendenng herself to the male. She also captures the 
male’s attention and stnves to hold his interest. In other 
words, the female imtially responds to the male by surrendering 
hCTself to him and by attempting to secure his surrender to her 
to the extent, at least, of giving up other interests and respond- 
ing to her exclusively. This initial unit response, resulting 
from erotic drive, has been wrongly referred to as " desire ", 
in popular speech and literature, apparently ever since 

‘ W. H. Howell, A Text Book of Physiology, 1913, pp. 948 ff 
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literature b^fan to record popular ideas and misconceptions. 
But a moment's thought show that the woman’s imtial 
love response is precisely the opposite of desire. Erotic drive 
makes the woman respond as if she were the food, rather than 
as if she were the seeker for food. Her imtial effort is to feed 
the male with herself, as it were, rather than to feed herself 
with the object of passion. 

Another totally perverted idea of woman's love response 
is that she is stimulated to passion by the male, and that he 
is the aggressor and initiator of her reactions in ydelclmg 
herself to him. We have noted that the female, even in 
animal species, does not respond to the male except when 
she is driven to respond from witlun. And the male is so 
constituted that he reacts almost contmually to the female 
with Passion response, no matter how the female may be 
behaving toward himself The true interpretation of this 
relationship, therefore, seems to be, not that the male seeks 
to capture the female and that she finally yields herself to 
him, but rather that the male contmually tnes to give himself 
to the female so that she may excite him still further, and 
that the female only expenences a correspondmg response of 
giving herself to the male when the inner, self-stunulated 
condition of her organism compels her to do so It is only 
under the latter circumstances that natural sex relationships 
are consummated The mistaken popular (and obviously 
masculme) notion that woman yields herself under the mfluence 
of male love attractions, apparently refers to a circumstance 
pecuhar to the love responses and precisely opposite to the 
organization of the appetitive responses, which are much 
better understood. This peculiarity of the love responses 
hes m the fact that the passive, yielding, self-surrendenng part 
of love (true Passion response), comes first in the time sequence 
determmed by erotic drive, and the active, capturing, making- 
the-lover-surrender part of the love response, comes afterward 
In love behaviour the woman first gives herself up, a love 
captive ; then she quickly utilizes her position as love captive 
to capture her apparent conqueror. This second phase is 
Captivation response, and it is a wise man who understands 
this female sequence of love behaviour. 

Let us put the matter in everyday terms, usmg non-psycho- 
logical words such as " want ", and so on. In appetite, the 
food does not want to get itself captured and eaten. Its 
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interests are antagonistic to those of the hungry animal or 
person. If the food were able, so to speak, it would immedi- 
ately turn on its captor and destroy him, the moment his 
vigilance relaxed. Tlierefore the hungry food-seeker desires 
to capture and utterly subdue his food, first. Only when the 
dangerous and independent attnbutes of the food are wholly 
within his control, does he dare to yield or to comply with 
the food to any great extent He must first master it . then 
he may safely permit it to control him 

In love each lover is a prospective slave of the other, so to 
speak. Both slaves want to be captured and subdued to 
the uttermost Why ? Because capture and enslavement 
does not mean being eaten or destroyed. Qmte the opposite ; 
it means great increase of pleasure for the captive. The 
interests of the prospective captive and prospective conqueror 
are not antagonistic, as with food and its captor , they are 
completely allied. 

The erotic dnve, therefore, compels each participant to 
surrender first; then, having completely surrendered to her 
lover, the woman is able safely to capture and control him. 
Her interests are identical with his by virtue of her mitial 
surrender; in capturing and controlling him she does not 
risk making him do anything destructive or unpleasant to 
himself, and so run the immediate nsk of losmg her love 
captive. 

Love control of one person by another depends wholly upon 
the extent to which the captor is able to give the captive greater 
pleasure than the captive is able to give himself A simple, 
scientific fact that is seemingly very difScult for many people, 
especially men, to understand, is that self-surrender must 
come first, and conquest of the lover afterward. The more 
complete the initial self-surrender is, the more powerful the 
subsequent erotic (love) control of the captive may be. 

H one compares appetite and love responses, one must t hink 
of them as opposites m all respects. Active Appetite, or 
Desire, comes first ; active Love, or Captivation, comes last 
(if it be a complete Love response, and not merely Captivation 
used for amusement or profit, as in seduction and “gold- 
digging '' behaviour). Passive Appetite, Satisfaction, comes 
last ; passive Love, Passion, comes first, enforcing immediate 
surrender of oneself to the lover at the very beginning of the 
true love behaviour. The almost total lack of scientific 
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nnderstanding of Love response tmdoubtedly springs from the 
attempt to warp it into the pattern of Appetite, vdiereas the 
two are actually totally distinct and opposite types of response, 
to two wholly different t 3 rpes of stimuli. Desire seeks to 
destroy its object in order to utilize it for self purposes 
Captivation seeks to stimulate its object to greater erotic 
pleasure, m order to control it for its own happiness. Satis- 
faction permits the self to be controlled by food for the benefit 
of the self and the final destruction of the food Passion 
voluntarily seeks to get the control of the self into the hands 
of another person, for the benefit of the loved one and the 
increased pleasure of both parties Appetitive power depends 
upon belittlmg one’s opponent and magnifying oneself Love 
power depends upon increasmg the pleasure of one’s lover 
and adapting oneself to the lover’s response mechanisms. 

With the bugaboo of confusion between Appetite and Love 
responses temporarily disposed of, let ns consider in greater 
detail the compound umt response of Passion, to which the 
female organism seems to be impelled by penodic erotic drive, 
as is ^he male orgamsm by continual hormone balance 

When a woman, under the influence of erotic drive, sur- 
renders herself to a male, she 3 aelds utterly and eagerly. Of 
course this active type of surrender is frowned upon by 
ocadental social conventions and customs, so that only those 
tj^ies of women who are freest from conventional restramts 
and inhibitions permit themselves the luxury of natural love 
behaviour under the influence of erotic drive. The essence 
of this yielding element in Passion response consists, appar- 
ently, of Submission response in its purest and most active 
form The subject seeks to be controlled and caressed by the 
lover increasingly and to the fullest possible extent. Other 
responses of the subject fall, for the time being, completely 
under the control of the Submission response, Emd the woman 
Is willing and anxious to perform any task or take any pams 
or trouble to please her lover and carry out his wishes. This 
is active S«6fntsston response. By means of it the subject is 
controlled by the object person. 

Simultaneously with Submission, however, the woman 
responds with Inducement. She exhibits herself in such a 
way that she may control the attention and love responses 
of the man. She dresses to please him (Submission) but she 
also pays e^dal attention to her clothes and physical 
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appearance in order to attract and hold him (Inducement). 
She uses the techmque of flirtation with other men, " come 
and catch me " behaviour, and she limits her Submission to 
the extent of denying the caresses her Submission tends to 
besto#, in oTddr to " keep him interested All this repre- 
sents a response of passive Inducement. 

It is Inducement, clearly enough. And it may be regarded 
Us passive because the woman is only striving to keep her 
lover’s attention away from other objects of response, to hold 
his present interest m her until it culminates, naturally and 
spontaneously, in a proposal of marriage or of some appropriate 
form of love relationship She does not seek to make him 
do this or that under her direction, at first, but only acts in 
a way calculated to fix his already aroused love response upon 
herself By means of this passive Inducement response, the 
subject controls the object person. 

Passion response, ^en, consists simultaneously of an attempt 
to gain passive control of the lover and an attempt actively 
to surrender to the lover’s control. Passion is a compound 
unit response, simultaneously consistmg of passive Induce- 
ment and active Submission, adequately evoked by the .same 
stimulus person, under the mfluence, m the first mstances at 
least, of erotic drive Passion response, with the corresponding 
response that it ehcits from the male, turns both organisms 
from other activities and bimgs the two together m a relation- 
ship that makes each available for a consummated Love 
response toward the other. 

Captivation : a Compound Unit Response Combining Active 
Inducement and Passive Submission 

Just as the decisive shift from Desire to Satisfaction occurs 
at the moment the food is fully possessed and taken into the 
mouth, so we may also discover a natural line of demarcation 
between Passion and Captivation responses at the moment 
when the woman is completely possessed by her lover and 
the external male genital organ is taken into the female 
vagina. Prior to this moment, contacts and caresses from 
her lover have only stimulated the woman’s hps and the 
outside sensory organs of her body, including to a certain 
extent the female external genital organ and adjacent tissues. 
But the moment the bodily relationship is completed, a 
difiterent set of receptors, and a different set of aflerent and 
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motor nerves, are brought into play. The vagina is regarded 
by physiologists as an tntemal organ, since it is innervated by 
s}nnpathetic nerves. Direct stimulation of the internal 
genitals, of course, tends to counteract the original menstrual 
stimulus, with its resulting change of balance of sell activities 
as between the two sets of gemtal organs. That is to say, 
direct stimulation of the internal genital organs tends to excite 
these same organs to greater activity than before ; and pari 
passu, to restore the usual self pattern of activity in favour 
of the internal genitals. Thus the change from erotic drive 
back toward the previous self balance and pattern, begins with 
the first direct stimulation of the vagmal receptors, just as 
the change from hunger drive back to the previous self pattern 
began with the direct food stimulation of taste and digestive- 
visceral receptor organs 

We have ^eady remarked that the internal genital organs 
belong to the same group of tissues as the brain and skeletal 
muscles, m so far as the organism's general activity pattern 
goes. We may expect, therefore, to find mcreased muscular 
activity and brain activity along with the mcrease in motor 
energy flowmg to the internal genitals. Such mcrease in 
outward-flowmg bodily energy does, in fact, occur, as indicated 
by increased strength of special movements of the thighs and 
legs, and so on. All this increased energy m the self pattern 
results in a cumulative change m the woman’s Inducement 
respxmse, from passive toward acttve Inducement That is, 
she gradually, by positive and active stimulation, induces 
new movements in the behaviour of the male. These skeletal 
muscular movements of the male are no longer wholly the 
result of his own Passion response, given an opportunity to 
direct itself toward the female, but represent also Passion 
responses directly enforced and controlled by the female’s 
active stimulation of his body. 

Correspondmgly, during this phase of love behaviour the 
balance of energy flowing into the female external genital 
organs, naturally subsides. The degree to which she is 
controlled by her lover diminishes, pari passu, becoming more 
passive m type The Submission element m the woman’s 
behaviour, while it persists throughout intercourse, eventually 
consists merely of permitting herself voluntarily to remain in 
her lover’s control so far as concerns the exclusion of other 
reactions, and in suffering passively the external st imu la t i o n 
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of the male's body. The Submission of the total response, 
in short, changes gradually from active Submission to passive 
Submission. 

These two love stimulus effects may be contrasted, for 
greater clarity, with the two stimulus effects of food in the 
appetitive ^lift from Desire to Satisfaction response. Food 
stimulates directly the receptors most intimately concerned 
with the anti^lf balance and pattern of the reaction. The 
external genital organ of the male, on the contrary, stimulates 
directly those receptors most intimately connected with the 
woman’s ovm self balance and pattern of action. Food 
stimulation, therefore, tends more and more to control the 
organism's total responses, the more of it is eaten. Male 
organ stimulation, on the contrary, tends more and more 
toward control of the male by the female, the longer it is 
maintained. Food stimulation results in more and more 
passive control of the food by the organism, while male organ 
stimulation brings about increasmgly passive yielding of the 
female to the male 

It must be noted, in passing, that there is no possible means 
by which the internal male genitals may be directly stimulated 
during the- entire course of the love response. Instead of a 
gradual increase in activity of Inducement and passivity 
of Submission, therefore, m male behaviour we find an apparent 
piling-up of Passion response until a certain threshold is 
reached withm the central nervous system, and then a sudden, 
explosive shift from Passion to momentary Captivation 
response, expressed in the male sexual orgasm.^ The whole 
mechanism is central, rather than bemg attributable to any 
change in external stimulation. This difference between male 
and female bodily love mechanisms has the effect of initiating 
an immediate change m female behaviour from Passion to 
Captivation, as soon as bodily union is begun ; whereas in 
male behaviour. Passion response is seemmgly prolonged and 
retained throughout the entire act, with only a momentary 
flash of Captivation response at the ultimate climax. Contrary 
to popular, male-made ideas of love relationships between 
the sexes, therefore (with the notable exception of Bernard 
Shaw's Man and Superman), man is so constituted that he 
must play the role of love captive from the very beginnmg 
until, literally, the last moment. 

> W. M Manton, op at .-p 32y 
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Woman's body, on the other hand, begins with a similar 
erotic surrender to the male, but very quickly changes the 
response to a type of Captivation behaviour naturally designed 
to assume and exercise love leadership throughout the major 
portion of the inter-sex relationship. Man is evidently the 
appetitive leader, by virtue of an apparently superior hunger 
drive ; while woman is similarly eqmpped, by virtue of her 
menstrual stimulus mechanism, her resulting erotic drive, and 
double genital mechanisms capable of direct love stimulation, 
to act as love leader. 

How may we reconcile the above account of woman's 
natural control of inter-sex relationships with the current 
popular notions of " man's place " and " woman's place ", 
in courtship and the home ? This task is not so difficult 
to-day as it would have been during the last century. In 
Victorian days, " woman's place was the home " ; a masculine 
dictum which meant something very different from its pur- 
ported mtention This rule for women actually meant, 
" Man is leader, appetitive leader and love leader as well. 
Woman's place is to remain at home awaiting her husband 
whenever he may choose to come home, and bearing cnildren." 
Woman was merely one of man's pleasures, and one of his 
servants Under this regime, it is quite true that all the love 
captivation that was done must officially be done by the male. 
The woman was indulgently permitted to do a little " flirting " 
before her mamage and it was greatly to her credit if she could 
lead as many men as possible mto thinking that she loved 
them, so that they would propose marriage to her. Still she 
must not do this in the way provided by nature, 1 e. exhibiting 
her body and bestowing her caresses upon prospective 
Customers She must remain inaccessible, prim, and very 
haughty, repelling all lovers' ardour with a scornful (dominant) 
glance. Once safely married, however, with her property 
rights and those of her prospective children secured, the whole 
picture of woman's supposed conduct changed She should 
then become an " obedient and submissive wife ". Which 
meant, apparently, that she must give up what little Capti- 
vation she had been able to work up during her court^p 
days, and shift permanently mto the passive love role, turning 
on her Passion, as it were, like a tap whenever her husband 
demanded, and never seekmg to control his behaviour except 
in so far as an adequate amount of food and clothing was 
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omcemed. This male delusion concerning woman’s natnral 
love role still persists, to a considerable degree. But, of 
conise, it is utterly impossible for woman really to behave 
that way. She never did. She never will. Since the Great 
War. when woman found she could conduct business, drive 
ambulances, and even fight precisely as well as man, the more 
loving sex has ceased to pretend that they are playing out 
the part assigned them by Victorian playwrights. 

Recent studies in the four elementary emotions correspond- 
ing to the four elementary umt responses of C, D, I, and S 
indicate that woman’s Inducement response is very much 
stronger and more frequent than her Submission response > 
This finding merely verifies the rliniral observation apparent 
in our studies some years ago,* that woman’s love behaviour 
is falsely interpreted as predominately Submissive, and passive. 
In reality, it is principally active and Captivating. As a 
matter of fact, as noted dsewhere,* woman’s Passion behaviour 
is actually at a minimum because of the lack of any type of 
male individual capable of being predommately captivating. 
Men are donimant, and forcefully appetitive, in their responses, 
but never capable, for physical reasons, of sustained Capti- 
vation response. The niale Passion response, which natur^y 
forms by far the largest part of mascuhne love behaviour, 
tends to be disorganized and pronuscuous because men's 
Dominance does not permit them to seek love training at 
woman’s hands Women, internally driven to love attitude, 
as we have seen, accept the male disinclination to be love 
controlled and trained m coitus at its face value ; and they 
try, therefore, to please men as the men represent themselves 
to be rather than trying to build up male pleasure and happi- 
ness by openly assuming an active love control of male lovers, 
and building up and organizing the naturally predommating 
male Passion response. 

Also, of course, women who depend upon men for financial 
support, or even for love companionship which they fear to 
have taken from them and transferred to some other woman, 
are in the position of an excess commodity in a buyer's marlcet ; 
they are glad to get the semblance of love (with easy financial 

^ ” Bodily Symptoms of Blementary Emotions,'’ Psycht, October, 
1929> P 30 

* W M Marston, op. ett., p. aoo. 

* Ihtd., p. 334. 
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support) in exchange for themselves, vrithout risking the 
loss of a sale by demanding too great a price. The only 
natural and normal price is female Captivation control 
of the m al e , with power to organize- and develop his love 
responses. 

All these conditions have led to an exceedingly unnatural, 
perverted, and appetitively suppressed condition of the love 
behaviour of both sexes It is this great underlying, but 
meticulously concealed flaw in the present love life of civilized 
people that has recently been discovered by Sigmund Freud 
and his pupils. Although Freud has perverted the idea of love 
response fully as appetitively as have the people whom he is 
attempting to analyze and readjust, his keen insight, neverthe- 
less, has penetrated the mask of Victorian hypocrisy behind 
which the fundamental love longings of humanity have long 
been buried. Freud is quite correct in his assertion that the 
" sexual libido " or, love drive, is wholly out of tune with the 
present social environment and occidental laws and conven- 
tions , and that this disharmony is responsible for a major 
portion of the existmg psychological abnormalities of human 
kind. It seems likely, however, that normal and enlightened 
love development represents a portion of the organism’s 
behaviour which has merely lagged behmd the appetitive 
portion in its evolution and outward expression Appetitive 
responses, because they are most primitive, might naturally be 
expected to evolve first, and to delay, somewhat, by their own 
evolution, the proper evolution of love behaviour. Clear 
psychological understanding of the natural, normal love 
responses, and wide-spread dissemination of this knowledge 
can do more than any other sin^e factor to push human 
evolution onward, in this aspect, to its next necessary attain- 
ment. Appetitive suppression and perversion of love should 
not be looked at as something humans have “ fallen " to, from 
some high and goddess-like estate, but rather as a crude, 
primitive, animal-like condition of behaviour consisting of 
control and inhibition of erotic drive by hunger drive, a con- 
dition that humans have not yet evolved out of 

If the bodily love mechanisms, as we find them, may be 
taken as the standard of nature and normality, then we may 
interpret the most successful type of inter-sex relationships 
as closely approximating the normal compound unit responses 
of Captivation on the woman’s part, and persisting Passion 
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response on the part of the man. Many cases studied show 
such behaviour. 

In summary. Captivation may be defined as a compound- 
unit response, built up and conditioned by the female, erotic 
love drive, and consisting of simultaneous active Inducement 
and passive Submission responses to the same stimulus person. 

Love Respottse and Erotic Drive 
Love response represents the combination of Passion and 
Captivation responses, with the latter gradually outweighing 
the former; precisely as Appetite response represents a 
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Figurx 38 

Normal Relatumskip Between Erotu Responses 0} Women and Men 
The diagram mdinates the sonnal lelationahip between woman's 
erotic dnve, with its resulting compound responses and the com- 
pound erotic responses of a man as aSectcd by a woman's behaviour. 
It 18 necessary to emphasize the fact that the normal tune relationship 
between the responses, as descnbed in the text and mdicatod ui the 
above diagram, seldom, if ever, occurs in nntramed subjects The 
reason for this lack o^ normalcy in sexual relations seems to be the 
inabihty of the male to sustain passion and delay captivation behaviour 
until after the female orgasm or sunultaneously therewith The result 
of premature initiation of male captivation response is to bring about 
the seznal orgasm in the man before the woman's captivation response 
has run its natural course, leaving her still m a state of uncompleted 
erotic excitement which is both physiologically and psychologically 
unhealthy 


similar combination of Desire and Satisfaction. Because 
of the interference between the Appetitive and Love responses 
which we have already referred to at some length, we find 
one or the other elements of Love response without its 


DRIVES; PART II 


companion part, more frequently than we find either Desire 
or Satisfaction alone in human behaviour. Men are frequently 
passionate, with little or no Captivation in their behaviour, 
as when some immature youngster, of wealthy family and 
inadequate emotional development, becomes helplessly capti* 
vated by a chorus girl or night-club hostess. Cases of this 
sort, which have come to our attention, indicate almost sheer 
Passion on the boy's part, and frequently, also, extremely 
well-developed Captivation on the part of the girl, her 
Captivation being controlled, in turn, by Appetite reaction 
(Desire for money and gifts). On the other hand, certain 
cases of girls who are uncontrollably promiscuous in their 
sex relationships, which have been brought to our attention 
in consultation practice, show an opposite condition, with 
Passion apparently controlling the girl’s behaviour exclusively. 
Some men, of the " sheik ” type, seem qmte cold so far as 
passionate surrender to women is concerned, and report 
themselves as enjoying erotic excitement only in the process 
of captivating a woman who resists their mascuhne charms. 
We have been unable to verify these male self-observations. 
But it does seem clear that Passion response may appear 
without any appreaable mixture of Captivation in the 
behaviour of both sexes ; and that Captivation response 
frequently appears by itself in female behaviour. 

The characteristic of completed Love response, which does 
not appear in either of its components taken alone, seems to 
be a progressive change from Passion to Captivation. The 
Inducement elementary response, passive in nature in Passion, 
changes gradually to a more active type of Inducement in 
Captivation responses, as the normal love response proceeds 
toward its completion The elementary umt response of 
Submission, however, changes m the opposite direction, 
beginning at its most active extreme, and shifting gradually 
toward greater passivity. Love response, in the large as it 
were, is characterized by control of the lover's behaviour by the 
interests of the beloved ; whereas either Passion or Captivatiop 
responses, by themselves, may show an ultimate control 
of the unit love response by self-interest, or Appetite 
responses. 

Review of our foregoing discussion of the Love responses 
shows that erotic drive, in the female organism, directly 
produces the following Results in female behaviour. 
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I. It interferes with the sul^ect's responses to environmental 
stimiih other than persons, especially of opposite sex, and 
breaks np any organized re^nse to other stunnli. 

a. It decreases some self actrvities and increases others, so that 
the probability of encountering possible lovers is increased. 

3. It changes the inner balance of reflex conduction activities 
of the self in such a way that attractive persons, especially 
of the opposite sex, acting as environmental stimuli, evoke 
a new compound umt response. Passton ; consistmg of 

a passive Inducement, and 
h active Submission. 

4. As a result of the Passion response, the inner reflex con- 
duction activitiea of the self are agam changed m such a way 
that the stimulus, a loved person, evokes a second, com- 
pound umt response. CapUvaHon, consistmg of 

a. active Inducement, and 
h. passive Submission 

Thus erotic drive, like hunger drive, changes the total 
self activity in such a way that a dynamic, inner cause is set 
up in the organism by means of a spontaneously acting 
stimulus mechanism, resulting, first, in l^baviour tending to 
bring the organism mto contact with a specially selected type 
of stimulus ; and, secondly, resulting in speaal compound 
unit responses capable of fulfillmg the object of the drive by 
bringing the subject organism into the appropriate relationship 
with that stimulus. 

The erotic drive, like the burner drive, seems to be something 
m(^e than the aggregate of compound unit responses which 
result from it. A woman may learn the umt responses of 
Passion and Captivation so completely that they become 
perfectly definite behaviour patterns. She may learn to 
respond to a certain person or persons with either or both of 
these responses. Yet it is quite possible that even such 
habitual stimulus persons may not possess the power to evoke 
within her the erotic drive condition of self activities. If the 
drive itself is not evoked, then it is a case of " out of sight 
out of mind " as far as concerns responding with Passion, 
CaptivaticMi, or completed Love response to the stimulus 
person in question. When actually in the presence of this 
individual, the woman may respond lovmgly. But when 
away from him (or her) there will exist no continued, dynamic 
behaviour element, within the woman’s organism, to compel 
seeldng behaviour tending to re-establish contact with the lover. 
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On the other hand, certain persons (husband or male lover, 
children, or occasionally, greatly loved persons of the same 
sex) may acquire the power, through psychoneural retention 
(see chapter to come), to evoke not only isolated love 
responses, but also the love drive itself withm the female 
organism ; and also, it would seem, within the male organism, 
to a somewhat lesser degree. The absence of the loved person, 
in such a case, results in contmued drive behaviour, tending 
to reunite the subject with the absent loved one. In many 
women, there seems to exist a love drive of much more 
generalized type. This appears in her behaviour in a form 
not unhke the so-called “ gregarious instinct ” of earlier 
psychological writings. The woman thus driven seeks 
companionship and the company of other persons continually. 
Many women who have no important love relationships of an 
organized or fixed character, manifest this vague, general, 
love restlessness. Which seldom accomplishes any fully con- 
summated love responses, and therefore contmues, seemingly, 
throughout mature hfe. 

The love dnve of men, in so far as we have been able to 
find evidences of the existence of such a dnve, appears to be 
of much more liimted scope and partial character. It consists 
seemingly and for the most part, of vague and unreciprocated 
Passion, either for one woman, for several selected women, 
or for women in general, as such. In the latter case of course. 
It results in destructive promiscmty This male dnve, as 
we have already noted, is really less a “ dnve " in the definite 
sense m which we have defined the term, than it is a self 
pattern of activity with a strong erotic element more or less 
contmually active. This erotic self characteristic may be 
enhanced by the presence or memory of women once loved, 
or simply by the accumulation of physiological conditions 
(hormones?) creating it. When thus enhanced, it assumes 
something of the apparent characteristics of true erotic drive 
which is, nevertheless, as a totality, present only in the female 
organism following menstruation qr by processes of retention 
and recall. 
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Drives 

Part III : Procreative Drive and the Complex Unit 
Responses of Origination and Transformation 

Procreative Drive 

The creative behaviour of human beings seems to be little 
better xmderstood, on the whole, than is human love behaviour. 
Perhaps the reason for this m3?stery about creative responses 
is that love responses play a controlling part in creation of 
all sorts. Before discussing the question of creative drive, 
therefore, it becomes necessary to outline and analyze the 
creative behaviour to be accounted for 
Not all human beings, by any means, are spontaneously 
creative, except as some fragmentary creations become 
essential m the course of satisfying the desires of everyday 
life. Women, of course, need not be, and frequently are not 
creative in their love relationships, nor as a result of love 
relationships (child bearing). Nevertheless, creative behaviour 
is extremely important to any fundamental understanding of 
human psychology. It seems to constitute, naturally, the 
complete pattern which combines in the only normal way all 
the compound responses of Appetite and Love Creative 
behaviour represents, apparently, the normal synthesis of all 
simpler responses. It may be considered, therefore, the final 
desid^tum of human behaviour, with all possible types of 
unit response present and normally combined. 

Creative behaviour has two fundamentally difiierent aspects. 
One aspect is concerned principally with human reactions 
to inanimate things : the other is concerned principally with 
reactions to livmg people (and animals). The first type of 
creation endows inanimate materials with human emotional 
meanings, as iu the case of artistically created statues, paint- 
ings, etc. ; and, in the case of procreation, endows food 
204 
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materials with actual human life, in the form of a newly-bom 
infant. In this form of creation, the creator endows inanimate 
substances with human stimulus values, or with human hfe 
drawn from within himself or herself. This aspect of creative 
behaviour is concerned with ongmating a creation. 

The second type of creation response endows hving organ- 
isms with new t)rpes of response, new abilities, and new bodily 
forms and parts, through the process of natural growth 
directed by the creator. In this type of creation, the creator 
endows other human beings with new human values drawn 
out of inanimate things, with which he stimulates other 
people. 

The creator, for example, gives an apple to a hungry child. 
The child takes the apple, eats it, and his hunger pangs cease. 
Moreover, the child digests the apple in such a way that 
nutritive values are extracted from it and added to the bodily 
tissues of the child The child’s body actually changes and 
grows as a result of being stimulated with the apple. No 
bodily tissues are really origmated by the mother’s creative 
act of feedmg the child with an apple. But the child’s body 
IS substantially transformed by the mother’s creative behaviour. 
This second type of creation response therefore, may aptly 
be called " transformation ” response It really consists of 
stimulating other huirum bemgs in such a way that they wUl 
be transformed by the effect of the stimulus upon them, the 
transformation being of a relatively permanent nature and 
the part transformed bemg a portion of the true self activities 

Ongmation and Transformation responses naturally occur 
as successive parts of the same creative behaviour pattern, 
just as Desire and Satisfaction naturally form successive parts 
of the same complex Appetite response 

A creator endows materials less animate than himself with 
a part of his own animation, of his own mdividuahty. A 
creative wnter, for example, expresses his ideas and emotions 
in the form of a book — ^that is Origination response. Then 
the same creator, through the agency of his publishers, 
stimulates the minds of thousands of mdividuals with the 
book which he first originated The readers of this book, 
or many of them, develop new ideas, attitudes and emotions 
of their ovm as a result of the stimulation administered to 
them. These readers, m other words, are transformed to a 
certain extent by the book. This is Transformation response. 
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The creaticn is now complete. An original object, the 
book is created, endowed from the personality of the creator 
with characteristic values as a stimulus to other human beings. 
Other human beings are then transformed by applying this 
stimulus effectively to their organisms The book, which is a 
thing, was endowed with human values by its originator. 
The readers of the book, who are human beings, are endowed 
vdth new consciousness values by the inanimate stimulus 
object, the book. Such appears to be the invariable method 
of creation by human beings. 

A mother creates, withm her own body, special tissues and 
nutritive blood supply which are built out of the very substance 
of her body itself. She has endowed less animate materials 
with the individual forms and chemical characteristics of her 
own organism. She then surrounds the impregnated ovum 
(which is a separate germ plasm entity previously kept isolated 
within the ovaries and testes) with the nutritive stimulus 
materials and protective tissues which she has created As a 
result of this stimulation, the germ cells multiply rapidly. 
The impregnated ovum is transformed into the embryo and 
foetus. This process of successive Origination and Trans- 
formation continues for nine months within the mother’s body. 
At the end of that time her completed creation, a human infant, 
is bom. This process seems to be nature's own physiological 
creation pattern 

Nature compels both animal and human mothers to con- 
tinue the same creation process toward the child after birth, 
which had been carried on physiologically withm the mother’s 
body prior to birth. Within two or t^ee days after birth 
the mother’s mammary glands oi^inate a new food substance, 
milk, especially adapted to nourish the organism which she 
has just created. The baby’s mouth and digestive tract are 
stimulated with this newly originated substance. As a result 
the infant’s body is gradually transformed by the natural 
processes of nutrition and growth. Here we see identically 
the same type of Origination and Transformation responses 
on the mover's part and the same results in creating a new 
human being, as those previously noted. 

But the creative behaviour imposed upon the mother by 
nature forms only a small part of her total pattern of creation 
responses toward her child. She acquires fruits, vegetables, 
and other food substances, and prepares them according to her 
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own ideas or those prescribed for her by a doctor, for tha 
noorishment of her child as he grows older. Cooking, in short, 
and artificial preparation of food is the simplest of Origmation 
responses. The mother then teaches her child to eat the food 
which she has prepared for him, this process frequently involv- 
ing great patience and skill. Stimulation of the child’s 
organism with the materials originated for that purpose is no 
longer an easy or simple task. When it is accomplished, 
however, the child’s organism is transformed by processes of 
growth and development m just the same way as before. 
Origination in cooking food and Transformation in administer- 
ing it to the child form a completed act of Creation. 

Thus we might follow Creation responses on the mother’s 
part throughout the entire period during which her oifsprmg 
remains under her immediate charge She " brings up ” her 
child physically, emotionally, and mentally. That is to say, 
the mother origmates food and clothmg for her child’s body 
and transforms his body by applying these stimuli to it. She 
miginates games, work, activities, and innumerable expres- 
sions of her own love in words, gestures, and caresses, and she 
transforms the child’s emotional responses by applymg these 
stimuli to his organism in appropnate ways. She also ongm- 
ates, at least durmg the early years of her child’s hie, many 
intellectual stimuh in the fonn of words, and variously 
exercises guidance of the child’s ideas and activities ; and 
transforms the child’s rapidly maturing imnd by applying 
these stimulations to it. Thus we may note that a consaen- 
tious mother’s creative responses toward her chdd are by no 
means limited to simple bodily creation. They also extend 
into the fields of ph}rsical, emotional, and intellectual training 
and education. 

In precisely the same way, though perhaps in lesser degree, 
adult human beings are continually influenced by the creative 
responses of some of their fellows. Scientists originate 
scientific theories and these theories, applied m many forms 
to the daily lives of millions of people, transform the organisms 
and activities of the individuals to the mdividuals thus in- 
fluenced. Creative moists write books, mould statues, paint 
pictures, write music and design houses, buildings, and 
structures of various types. These original creations are 
usually applied to the organisms of the great masses of people 
throughout the world by an entirely difterent set of people. 
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Some of these people are artists, though they are usually not 
designated as creative artists. Actors on the legitimate stage 
and in the motion picture studios enact the stories and plays 
which have been origmated by writers. Stage directors, 
and motion picture directors, and many other types of artists 
assist in these tasks. Musicians and singers play and 
sing the music origmated by the composers. Editors 
and illustrators arrange books and articles in attractive form 
for the public. Art exhibitors arrange statues and paintings 
with favourable lightings and backgrounds for the enjosnnent 
of those who come to see them Thus we find a second 
group of non>origmating artists whose chief occupation is 
the reproduction of original creations in a form most effective 
for stimulating the organisms of the people who are ultimately 
to be transformed by these creations. 

Along with the reproducing artists a second group of 
artistically inclmed, but commercially motivated, individuals 
assist in applying these artistic stimuli to the pubhc. We 
refer, of course, to stage producers, musical promoters, motion 
picture producers, publishers, boolraellers, and the like These 
people make appetitive use of artistic creations for theu: own 
financial advance, but nevertheless, m the present organiza- 
tion of society, form an essential hnk in the total chain of 
creative behaviour under discussion The responses of this 
group of individuals, however, cannot be regarded as Creation 
responses from the point of view of these individuals 
themselves. Only from the pomt of view of social psychology 
could we regard the entire group activities concerned with 
placing origmal artistic creations before the pubhc, as typical 
Transformation behaviour. At all events, though a complex 
social group of creators be required to complete the creation, 
we nevertheless discover the same succession of Origination 
and Transformation activities imderl}dng artistic creation 
and its transformation effects upon pubhc morals, emotions, 
and social customs. This is a sort of wholesale or mass 
creation, in fact. 

Creative influences are exercised in the same way over large 
numbers of people by teachers, ministers, philosophers, 
statesmen, newspaper writers, popular athletes, and many 
other types of soaal leaders and mentors. In each of these 
creations even a casual analysis will reveal a succession of 
Origination and Transformation activities similar to those 
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above considered. From the standpoint of the individual 
creator in every case Origination response represents a basically 
different pattern of simple and compoimd unit responses than 
does Transformation response 

In order to discover the nature and arrangement of these 
complex response patterns, we must consider, bnefiy, the 
mechanism of the creative drive, and how the organism 
behaves under its influence Although creative behaviour, 
apparently imtiated by a true creative drive, occurs m a 
great many cases not connected in any obvious way with 
pro-creation and care of oftspnng, the female mechanisms 
of child-bearing nevertheless offer the best example of what 
we can surely identify as spontaneous, creative behaviour 
Let us, therefore, briefly review maternal creation, regarded 
as a natural creative drive. 

Maternal Procreative Drive 

The first two requisites of a drive are easy to discover in 
the mother’s child-beanng activities Nme months’ preg- 
nancy, labour, and deUvery of the child, accompamed by pam 
and followed by depletion of the bodily tissues (hemorrhage) , 
engorgement of the breasts two or three days later and 
persistmg six to eight months or more, and an extensive set 
of physiological changes throughout the body accompan5dng 
these phenomena, suffice to direct the mother’s activities 
away from ordinary pursuits, and also to direct her attention 
towards the child. Maternal drive, unUke hunger and erotic 
drives, not only enforces a greater hkehhood of the organism’s 
giving up previous pursuits and seekmg adequate stimuh 
for special responses to follow, but also actually produces the 
adequate stimulus itself, a new-born child Human or even 
anir^ mothers cannot escape some response to the child as a 
direct result of maternal creative drive , and the creative 
responses to the child thus enforced, will be prolonged for an 
extended period unless the mother destroys or abandons her 
offspring, which is the exception rather than the rule, even in 
animal behaviour. 

Two tjqies of complex unit responses toward the child seem 
to be brought about by the procreative drive mechanisms just 
described These two creative responses brought about by 
maternal drive appear to offer natural standards for Ongmation 
and Transformation behaviour patterns. 'The precise details 
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of the innervations of these complex creative responses are 
not as yet clearly Imown.bnt the maternal behaviour resulting 
seems ^finite and remarkably umform. 

Mother’s Originaiion Response 
Of the two, the mother's Origination response seems less 
wdl understood, as far as the exact physiological functions 
involved are concerned But the Origination behaviour of 
both animal and human mothers has long been known and 
described, usually under the term “ maternal instinct It 
begins, of course, with the impregnation of the ovum by 
spermatozoon, and consists, essentially, of increased desire 
for food substances which may be eaten and assimilated 
into the mother's blood stream, thence carried mto the embryo, 
and finally utilized m building up the rapidly multipl3nng 
body cells of the new organism being created. " Pregnant 
desires ” in human mothers are frequently observed. They 
sometimes seem wholly irrational, as desires for chalk or 
coffee grounds ; sometimes more ordmary, as desires for 
strawberries, cantaloupe, or rice and tomatoes mixed together. 
Medical exanunation frequently shows, also, an engorgement 
and hyper-excitation of the external genital organs Several 
cases studied by one of the writere revealed greatly exaggerated 
Passion responses, apparently brought about by this external 
genital excitement. (These responses were especially marked 
during the early months of pregnancy, before the cumulative 
strain of canymg and nounshmg the heavier foetus began to 
produce bodily symptoms which obscured the passion 
responses) Thus during the early part of pregnancy period, 
there appear both Desire and Passion responses, seemingly 
produced simultaneously by the procreative drive m the same 
way that Desire and Passion responses have been shown to 
occur separately as results of hunger and erotic drives, 
respectively. The joint effects of these pregnant Desire 
and Passion responses is, of course, to increase the mother's 
appetite, and also to increase the flow of nerve eneigy and blood 
supply to her internal genitals where the embryo is being 
nourished. In short, she is made to ingest more food materials 
into her own organism, and then to offer her own bodily tissnes, 
thus enriched, to the embryonic offspring. The ultimate 
results of these responses occur, of course, on a phyaiok^cal 
level, and remain largely unconscious. 
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After the offspring has actually emerged from the female 
body, the Desire and Passion responses both tend to become 
fixed upon the newly created organism as adequate stimulus. 
A curious efiect of this sudden fixing of Desire upon the newly 
bom offspring appears in the behaviour of some animals 
below man, notably the rabbit, a naturally herbiverous animal. 
The mother rabbit frequently eats the bodies of her young, 
just after birth, leavmg the head alone uneaten. At other 
times the female rabbit may only bite the young, or devour a 
small portion of the bodies of one or two out of a litter. Seldom 
does she eat all the offspring, her Desire apparently becoming 
satiated, or perhaps normally controlled again by Passion 
response toward the young, after she has eaten a small amount 
of fiesh. A piece of meat, put into the cage from which the 
young have been temporarily removed, sometimes serves as an 
effective substitute m satisfymg her exaggerated Desire 
response until it becomes normally controlled 

Carnivorous animals, mcluding human mothers, give 
evidence of somewhat better control of the Desure element in 
the complex Origination response toward their young. The 
mother frequently attacks her mate, dnving the male away, 
and often slashing him fiercly with her teeth. She fights vrith 
complete self-abandon any intruder who approaches her young, 
and if her nest or hiding place has been discovered, she 
frequently cames the young animals auay to a new and 
secret place, as m the behaviour of cats Before the birth of 
the young, the mother usually prepares some sort of nest, or 
home, apparently beginning to respond with the Desire-Passion 
combination to her own body before the appearance of the 
young. The female rabbit at this time, tears out mouthfuls 
of fur from her own breast and belly, and lines the nest with 
this soft, warm material. It is rather improbable to suppose 
that the animal mother has any premonitory or instmctive 
reaction to offspring not yet bom . Rather she seems activated 
by the maternal drive mechanisms of pregnancy which change 
her self-pattern of reflex nervous conduction in such a way 
that she is compelled to seek some adequate stimulus for 
the complex unit response pattern of Desire-Passion, and 
which permit this response only toward herself or her offspring. 
The details of this complex change in the self pattern of activity, 
and the |»ecise reasons why it causes Origination response 
sdectivdy toward appropriate stimuli are not yet known. 
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As the Origination response becomes built up and maturely 
organized in the behaviour of the mother, she hunts special 
food for the young, leads enemies away from their nest (quail, 
foxes), warms them with her own body, and sometimes finds 
for them sources of drinking water and other necessary 
supphes (salt-licks m case of sheep, etc.) In all the activities 
the mother reacts toward h^ o&pring with passionate self- 
surrender and service, (as evidenced by her frequent self 
demal, and by her self-abandon in fighting ofi enemies) , 
and she reacts toward food, shelter, other supphes, etc., with 
special desires intimately combined with and apparently 
springing from her Passion responses to her offspnng. In 
brief, the mother animal desires various matenals for her 
creation, her offspring. 

The average human mother reacts in precisely the same 
fashion, but with greatly enlarged scope in her Origination 
behaviour. She desires for her baby minute care and attention; 
gifts of all sorts from her friends and relatives , pretty clothes 
and pLaythmgs which are of no practical value to the child ; 
and her passionate adoration of the child is frequently so 
extreme as to become ludicrous m the eyes of other people 
not under the influence of maternal creative dnve. Like 
the animal mother the human creatress is constantly on the 
alert to detect and ehmmate dangers to her offspnng, whether 
imagined physical chingers at the hands of the baby's father, 
or nurse, or possible dangers of sickness or insufficient 
nutntion The whole picture presented by the Ongination 
responses of human mothers follows m a sinking manner 
the same pattern of responses in animal behaviour, but with 
exaggerated and enlarg^ scope The mother, m short, goes 
on building her baby up, and tnmmmg it with every imaginable 
embellishment just as she did in a simpler physiological way 
during the preceding nine months of pregnancy. She gathers 
physical matenals of every sort and shapes them according 
to her own ideas and emotions for eventual apphcation as 
stimulation to the infant organism This is true Ongmation 
respcmse. 

It should be noted, in these maternal Origination responses, 
that the baby is treated, to all mtents and purposes, like an 
inanimate object. The mother seeks building materials and 
a favourable environment under which to add these benefits 
to her creation. She diminates dangerous and undesirable 
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objects and environmental influences in the same way, with 
the infant in the role of passive beneficiary. The mother 
ioes not seek to make the infant do anything, nor does she expect 
any guidance or appreciation from him with respect to her 
Origination activities The infant’s food, clothmg, and other 
appurtenances are moulded according to the mother’s combined 
Desires, plus Passion on the infant’s behalf. She endows these 
materials with her own charactenstics, just as she endowed 
the bodily tissues and nutritional supphes made for the infant 
withm her body before birth, and ]ust as she endowed the 
milk secreted by her mammary glands for the baby after birth. 
The mother, in short, originates many different types of 
ph}^ical objects for her infant by endowing various materials 
with her own characteristics And her complex -unit Ongma- 
tion response, under analysis, reveals a simultaneous 
combination of Desire and Passion responses evoked within 
her organism by maternal procreative dnve 

Mother’s Transformation Response 
Origination response which we have just considered, is 
only one aspect of the mother’s creative behaviour which 
begins as soon as the ovum is impregnated At that moment 
a new and separate biological entity begins to function The 
embryo has living structures of its own, capable of using the 
matenals presented to it for its own growth and development. 
It IS impossible to regard the embryo as a true part of the 
mother’s own body even in its very early stages of grovrth. 
The two sex cells, ovum and spermatazoon, had been isolated 
from the body cells of the mother and father respectively 
throughout the lives of these parent organisms. The germ 
plasm, thus set apart, is really as old in its separate existence 
as the family tree of the organism within which it resides 
We may, therefore, legitimately regard the united sperm and 
egg cells as a distinct and separate indi\ddual for whom a 
mother originates nutritive and protective matenals and who 
is capable of creative transformation when stimulated with 
these substances. 

The mother’s body then originates a protective rovermg 
with which a growing embr^^o is surrounded. The mother's 
own blood stream becomes connected with that of the embryo, 
thus the chemical food materials originated in the mother’s 
body are brought into contact with the embryo. When thus 



2X4 


INTEGRATIVE PSYCHOLOGY 


stimtilated the embr3ro absorbs into its own tissues the materials 
originated by the mother and is transformed by the nutriment 
which it receives from these supphes. The mother, therefore, 
physiologically originates and transforms throughout the 
entire period of pregnancy. 

Within a few days after birth the mother's breasts become 
engorged with milk. As we have already noted this milk is 
originated from the mother’s own organism for the nourish- 
ment of her child. With this milk the mother satisfies her 
baby’s Desire for food, just as she satisfies her own Desires 
by stimulating the mouth and digestive tract with food. The 
first component of the mother's Transformation response 
towards her child would appear, therefore, to be a Satisfaction 
response. Instead of being directed toward herself, however, 
this Satisfaction response is clearly focussed upon the child. 
While nursing, the little one’s lips stimulate the mother’s 
breasts ; this stimulation, if not too pamful, is ordinarily 
reported as givmg the mother erotic experience of the active 
or captivating t3T)e. From our knowledge of the nervous 
system, we may feel reasonably sure that the reflex motor 
discharge resulting from nipple stimulation reaches the internal 
genital organs^, thus giving evidence that the umt response 
is of typical Captivation pattern. 

We ^d, therefore, that the mother is responding simultan- 
eously with Satisfaction and Captivation responses. The 
unit response patterns of both responses are fairly clear and 
amply evidence the mother’s supplementary behaviour. By 
word and action she expresses profound Satisfaction m the 
supplying of her child’s needs By hugging and patting and 
caressing the child, as she bolds him in her arms, she clearly 
manifests Captivation response This Captivation behaviour, 
in fact, on the mother’s part frequently interferes with keeping 
the child in the most effiaent position for nursing. 

The mother’s complex Transformation response to her child 
after birth appears from the above analysis to consist of 
simultaneous Satisfaction and Captivation responses evoked 
by the child as a stimulus The specific adequate stimulus 
is no doubt the baby’s need. She satisfies his hunger in order 
that she may captivate him and bring him closer under the 
love control which she longs to exercise over him. Thus she 
serves his needs and not her own. She stimulates the infant 
Marston, op. eO., p. 340. 
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with materials which she. herself, origiiiated in order to 
transform him through the natural processes of growth and 
development, of which his organism is capable. This 
behaviour of the mother's would appear to constitute nature's 
own pattern of a characteristic Transformation response. 

Transformation responses on the mother’s part form an 
increasing proportion of her creative behaviour toward her 
offspring as the child grows older. The mother is able to 
origmate an ever smaller proportion of the materials necessary 
to supply her child's needs. But on the other hand, she finds 
it increasingly necessary to satisfy his desires with many kmds 
of stimulus objects m order to wm the child’s love and control 
his behaviour by maternal Captivation. This entire Trans- 
formation response has for its object, of course, the training 
and development of the child’s b^y, emotions, and mind. 

Animal mothers show Transformation responses of precisely 
the same tjrpe It is necessary for animal mothers to teach 
their young the adult technique of food hunting Mother 
cats bnng hve mice to their kittens, thus teaching the kittens 
to pounce upon and kill the prey, which they fail to do in some 
cases unless they have received this training.^ 

Human mothers, of course, have a tremendous amount of 
teaching and training to do The child’s condition and his 
developmental needs must be constantly studied, and traiiung, 
or Transformation responses, must be imdertaken to teach 
the child to form habits of behaviour which wdl enable him 
to care for these needs by himself later m hfe. If a human 
infant be left to form his own habits by trial and error methods, 
the result is almost mvanably unfortunate for his adult hfe. 
He must be taught to dress himself, to eat, to control his 
excretory reactions, to observe social customs, “ manners ” 
of domg things, etc. In every case the mother follows 
precisely the same response formula m her child traimng. 
She satisfies the child’s Desires by stimulating him with 
appropriate objects or environmental surroundings. And 
she captivates him, thus, into learning new and more mature 
methods of behaviour. 

The doting and over-indulgent mother is one whose Trans- 
formation response contains too great a proportion of 
Satisfaction of the child’s needs and too small a proportion 

* C S. Berry, " An ETperimental Study of Imitation In Cats,” 
JotmuU of Com^aito* P$ycMogy and Nourology, t 8(1908), pp. 1-26. 
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of Captivation. This is the type of mother whom psycho* 
logists justly inveigh against. Unless Captivation controls 
Transformation behaviour towards chiltken, the child's 
reactions to the mother become controlled by Desire rather 
than by Submission The child, as a consequence, demands 
an increasing number of Satisfactions while himself 3deldmg 
a decreasing quota of submission to parental authority. The 
wise and mtelligent mother must make sure that every Desire 
of her child which she satisfies, is used to mcrease her love 
control of the httle one In this way the child's Submission 
is made to control his donunant Desires and he accepts his 
mother's judgments with regard to the quantity of Satis- 
factions which he shall receive Thus a proper Captivation- 
controlled Transformation response on the mother's part 
paves the way for increasingly effective Transformation of 
her child’s behaviour as he grows to matunty 
The maternal Creation behaviour, then, directly resultmg 
from procreative dnve, includes both Ongination and Trans- 
formation responses, evoked by the child, and controlled 
ultimately, in each case, by constituent love responses tendmg 
to enlarge and benefit him and not the mother At the 
beginning, a preponderance of Ongination resjxinse appears 
in the mother’s creative behaviour pattern ; then gradually 
more and more Transformation creeps m, until the proportions 
are reversed, somewhere near adolescence, with Transformation 
responses greatly predommatmg The gradual replacement 
of Ongmation by Transformation responses in creative 
behaviour may be compared with the similar transition from 
Desire to Satisfaction m Appetite, and from Passion to 
Captivation in Love 

We may summarize the results of the procreative 
mechanisms, or procreative drive, in the mother’s behaviour, 
as follows • 

1. It interferes with the mother’s responses to environmental 
stimuh other than her child, or other than objects connected 
with her child’s uses or needs 

2. It practically eliminates many of her usual self-activities, 
and substitutes the child-bearmg activity which actually 
produces the procreative stimulus and forces it upon her 
attention 

3 It changes the inner balance of reflex conduction activities 
of the self in such a way that the child, acting as adequate 
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environmental stimnlus, evokes a new, complex, unit response 
OrtgiiuUion ; consisting of 
Desire and 

Passion, combining to form passionate Desires to 
originate necessary materials for the child’s needs. 

4. It also changes the inner balance of reflex conduction 
activities of her self m such a way that the needs of the child 
similarly evoke a second, a new complex unit response, 
TransformiHon, consisting of 
Satisfaction and 

Captivation, combming to captivate the child by 
satisfymg hia desires 

Other Types of Procreative Drive 
While we have as yet no specific knowledge of physical 
procreative drive mechanisms other than those of the mother, 
]ust discussed, observations of the bfe behaviour of many 
creative individuals of both sexes justify the conclusion that 
some sort of procreative drive mechanisms are active within 
them orgamsms We have observed creative writers, for 
example, who seem utterly unable to work consistently at 
anything but creative wntmg In this type of individual, 
the dnve appears to result preponderantly in Ongmation 
responses. We have also observed sculptors, painters, 
inventors, and creative scientists who seem to be driven 
constantly to devote themselves to creative work at the 
expense of all other activities Many of these mdividuals 
have not shown marked talent in their chosen hne of creative 
work Thus it would seem that special talent and physical 
or mental adaptabihty to creative work have no essential 
connection with the procreative dnve which compels such 
work to be imdertaken. 

We have also observed several types of mdividuals who 
seem driven to undertake creative work of a preponderantly 
transforming nature We have observed at least one young 
man who seemed irresistibly dnven from within to religious 
preachmg and attempted moral leadership of the people 
around him. This man did not seem to expenence any sudden 
" call ” to the ministry, and, m fact, never completed his 
theological training or sought to be ordained as a mmister. 
He preached and taught religion, however, in school, college, 
and also in a factory where he earned college expenses for a 
time. He taught classes in Sunday School, Y.M C A., and 
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sodal settlement houses. He became janitor of a church, 
and at one time led the Salvation Army meetings. Insofar 
as we could determine, this man seemed irresistibly driven 
from within to transform other people religiously. And his 
Transformation behaviour could not be traced to training or 
environmental influence insofar as we could discover. Other 
types of individual whose behaviour indicates the presence 
of a creative Transformation drive mechanism controlhng 
t^eir actions in greater or lesser degree throughout life, are 
reformers, social theorists, some radical leaders, many teachers, 
and several different types of social and religious leaders. 

It may be, of course, that the marked Ongination and 
Transformation behaviour just discussed, does not result from 
the presence of any specific procreative drive mechamsm. 
It may be that such behaviour is brought about merely by a 
peculiar or characteristic balance and connection between the 
hunger and erotic drive mechanisms. Creative behaviour of 
the types mentioned, in fact, might result merely from the 
nmon of well developed umt response patterns of Appetite 
and Love, and these constituent responses might have been 
built up by .special trainmg rather than by organic drives 
of unusual strength. Whether or not, therefore, there exists 
a true procreative drive mechanism other than the maternal 
dnve mechanisms analyzed above, must remam for the present 
an open question Further psychological and physiological 
observation and research directed to the solution of this 
problem, may be expected to produce results of great practical 
value. 



CHAPTER X 


Motivation 

Part i : Animal and Human Motivation 
Introductory 

Motivation of behaviour means internal determination of 
behaviour, according to presently accepted psychological 
usage. A boy steals an apple from the neighbourhood fruit 
stand. What was his motive, we ask ? Or, m more exact, 
psychological language, how was his act of stealing motivated ? 

motivation does not include the external causes which 
contributed to the boy’s act, such as the brightness of the 
sun’s rays shinmg upon the red cheeks of the apple, or the fact 
that the fnut vendor had gcme to the back of his store. Those 
ph3^cal factors constitute the stimuh, of course, or part of 
the stimuli, which helped determine the boy’s act. But they 
are stimuh which happen outside the boy’s organism, and 
independently of his organism, and hence are not regarded 
as part of his " motivation 

If, on the other hand, certam hormones were working 
inside the boy’s body, resulting m stomach contractions 
called hunger pangs, these hunger pangs would be considered 
part of the boy’s motive in stealing the apple The hunger 
pangs are part of the total stimuh determining the act of 
stealing, but they are stimuli which occur inside the subject’s 
organism, and which are themselves a part of the organism’s 
total functioning. Hence they are part of his motivation. 

Two types of motives 

If, then, we consider as motives merely the causes, or factors' 
inside the subject’s organism which predetermine his reactions 
to external objects, we find two different varieties of such 
internal causes, or motives. First, we have the drives, 
considered at length m the last chapter. Second, we have 
the native integration mechanisms which determine what 
ax9 
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variety of unit response to the external stimulus situation 
shall occur. Sometimes these two t3T)es of internal causes 
are working together, reinforcing one another to produce the 
reaction which appears. Sometimes the two types of internal 
causes are in conflict, with the final response representing a 
partial victory for one or the other mtemal cause, or motive 
For example, the boy stealmg an apple is a case of this 
later type, where the dnve motive and the unit response motive 
are in conflict. The boy, let us suppose, is undergoing hunger 
pangs The pangs immediately initiate a hunger drive, 
causing the boy to seek food and to cease respondmg to other 
objects. At the same time, we wiU suppose, the boy has 
been pumshed for stealing, and so reacts to the threat of 
authonty with the unit response of comphance. His total 
motivation, therefore, contains two conflicting elements. 
Hunger dnve mfluences him toward takmg the apple , com- 
pliance with punishment influences him toward lettmg the 
apple alone Both internal influences are parts of his total 
motivation At last the hunger drive wins out, and he grabs 
the fnut But the fact that the punishment motive is still 
influencmg his behaviour is attested by the quick and furtive 
way m which he snatches the apple and his subsequent 
running away down the street 
On the other hand, we may easily find examples of behaviour 
where the dnve motive and the imit response motive are 
in perfect harmony, and hence tend to remforce each other in 
the total reaction For example, let us suppose that the same 
boy is whitthng a stick in his back yard when the hunger pang 
occurs At that moment his mother appears at the door, 
sa3dng, " Come to dinner at once, Johnny, or I’ll take your 
allowance away for a week ” Johnny has been deprived of his 
allowance before, and realizes it is no idle threat His natural 
unit response, therefore, we will suppose, is comphance with 
his mother’s command This punishment motive, therefore, 
coincides precisely with the hunger dnve initiated by hunger 
pangs with respect to the fined reaction which both tend to 
produce. With all motives m harmony, no furtiveness or 
other ineffiaency is evident in the boy’s conduct. He rushes 
into the house at top speed, and is seated at the table 
demandmg his food before his mother has time to place the 
meal on the table before him. In this behaviour there are 
two motives of different types, a dnve motive and a unit 
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response motive. But both motives tend to produce identical 
fin^ action, so both may be said to be in harmony with one 
another, and mutually remforce one another’s influence on 
the subject’s behaviour. 

Formerly the word " motivation ” was used only m connec- 
tion with human bemgs and their behaviour. Now its use is 
extended in many text books to the behaviour of animals 
less complex than man This use of the word “ motivation ” 
as applied to the internal, or predisposing causes of animal, 
reactions is surely warranted from the wholly objective 
viewpomt of the present volume. Any organism whose 
behaviour is properly within the range of psychological 
description possesses motives to action of the same two types 
possessed by humans, namely drives and unit responses. 
The unit response motives are imposed upon the behaviour 
of the animal by the mtegrative mechamsms, their innate 
laws of functionmg, and the existmg conditions of tonic 
nervous excitation natural to that particular organism The 
drive motives are imposed upon the animal’s behaviour by 
the hormones and other spontaneous bodily stimuh causmg 
changes m the natural or usual state of tonic nervous excita- 
tion, as descnbed m the last chapter Both the tonic nervous 
excitement regulatmg unit response, and the changes m tome 
exatation compnsmg drives, are forces generated withm the 
animal’s own body, as a part of its natural, spontaneous 
functioning Therefore, both types of mtemal cause are true, 
djmamic motives for resulting reactions. 

What Motives Cause Animals to Learn ? 

Several questions concerning animal motivation immediately 
come to mmd These questions should projierly be answered 
by experiment, as m any physical science First, what are 
the actual motives that dnve animals to perform their everyday 
actions ? In trymg to find an experimental answer to this 
question, we may set certam problems before the animal, 
and try to discover what motives will most effectively influence 
him to solve them Many experiments on animal motivation 
have been performed by use of an apparatus called the 
maze. -- 

The maze consists of a series of complicated passages. 
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leading one into another. Some of the passages are blind 
alle}rs, and some lead in the ultimate direction of the animal's 
reward, which may be an escape from punishment (electric 
shocks), food, or an animal of opposite sex. The animal must 
learn to run through the passages, making the correct turns 
from one passage to another, until he reaches his reward. 

When a white rat, for example, is placed in a maze, or 
probl^ box of any kind, he first begins to move about very 
actively, but at random. Some experimenters call these 
spontaneous movements exploratory movements, others call 
them random movements In the present book we have 
already explained that random, spontaneous movements 
result from the constant, tome reflex activity within the 
animal's brain and nervous S3retem, initiated mostly by intra- 
organic stimuli. Exploratory spontaneous movements are 
really unit responses of the types already studied, combining 
the random, tonic movements, and the reflex activities 
initiated by outside envuonment through the sense receptors 
of eyes, ears, nose, etc If the box or compartment into 
which the rat is first placed contains no other animal, nor 
odour of other animals, then we may be fairly sure that the 
initial umt responses wDl all be of compliant or dominant 
varieties. In other words, the rat's prelimmary behaviour 
in the maze is motivated by unit responses of compliance and 
dominance types. He is compelled to comply with the 
superior, ant^onistic strength of the walls that shut him in. 
He tnes unceasmgly to dommate these walls by finding some 
way through them, imder them, or around them. We may 
say, therefore, that the rat is acting from comphance and 
dominance motives of unit response type 

In some classical learning experiments with the maze this 
trial '(dominance) and error (compliance) type of behaviour, 
motivated only by the animal's tome energy and its unit 
responses, has proven sufficient to drive the animal into solving 
the problem, i e learmng the path through the maze to a 
food compartment. But other motives, primarily of the 
drive variety, are frequently added Even if the rat reaches 
the food box the first time merely as a result of Dominance- 
Ccnnpliance umt responses, his subsequent trials are influenced 
by a new motive, since he has foimd food, and his hunger 
<WvB or appetitive response is thereby aroused. Let us not 
confuse, braver, the compound appetitive responses of 
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desire, satisfaction, and appetite, with the real hunger drive. 
The animal, if pretty well fed, will still respond to food in the 
destination compartment with desire responses But these 
are only compound unit response motives, precisely similar 
in type to the simple unit response motives of Dominance and 
Compliance which brought ei^oratory movements. The rat, 
on smelling or tasting food, responds by destnwg it, which is 
to say that he responds by simultaneously complying with it 
and trying to dominate it. Were this the whole story, the 
food-seeking must still be r^arded as motivated only by the 
unit response type of motive. 

But we know from the researches of Cannon^, Carlson*, 
and others that very frequently the sight, smell, and taste 
of food will itself initiate hunger pangs. And whenever 
hunger pangs begin, the hunger drive begins simultaneously. 
Thus it follows that the rat’s motivation changes and becomes 
more complex immediately following his first taste of food 
in the food compartment Whereas, just before tastmg food, 
the animal vras motivated by unit responses of desire only, 
just after tastmg food he becomes motivated by hunger drive 
as well. 

In the same way, if an animal of opposite sex is placed in 
the destination compartment, we find our animal subject, at 
first, threadmg the passageways of the maze at random, 
motivated by exploratory dominance and comphance 
responses Then he finds the other animal, and is permitted 
some brief contact with her before starting the problem again. 
The first smell or bodily contact with the female doubtless adds 
some Passion reaction to the Compliance and Dominance 
motives Passion reaction, however, although composed of 
the simple unit responses of Inducement and Submission, 
instead of the exploratory Compliance and Dommance, is 
nevertheless the same general type of motive, just as Desire 
is a compound unit response motive. But still no real drive 
motive has been added to the rat’s total motivation When, 
however, a persisting condition of erotic (sexual) excitement 
has been induced, with appropriate glandular activity and 
release of increased quantities of the sexual hormones, we 
find the oiganism )delding to a real erotic drive. This erotic 
drive is added, therefore, to the compound unit response 



224 


INTEGRATIVE PSYCHOLOGY 


motive of Passion, and to the simple unit response motives of 
Compliance and Dominance, making the rat’s total motivation 
a complex one, composed of both t}rpes of motives, unit 
responses and drives. 

This is only one way in which the drive motives may be 
added to unit response motives in the animal's behaviour. A 
still surer way of accomplishing this same result is to starve 
animal subjects for several hours or even da3rs before the 
tests, thus ensuring strong hunger dnve motivation in the 
natural way. Or, if erotic dnve motivation is desired, a 
female animal m heat may be selected for the tests When this 
procedure is followed, we have the hunger or erotic dnve as 
the prmcipal motive controlling the animal’s behaviour, with 
umt response motives of Desire or Captivation added to the 
initial drive motive as soon as the food or the sex object is 
perceived. 

There is still another manner in which experimental animals 
may be motivated. This is the punishment method. A 
rat, for example, may be placed in a compartment of a maze 
the floor of which is made of electric gnds, charged with 
alternating current As long as the rat stays in this com- 
partment, he will sufier a series of harmless but painful electnc 
shocks. He rushes about with great energy, seekmg to escape 
this punishment until he finds an opemng mto another 
compartment. The method can be earned further by arrang- 
ing the maze m such a way that the rat will receive electnc 
shocks m all the passageways and compartments that do not 
lead in the right ultimate direction. Thus the animal 
expenences pain every time he makes a mistake, and 
contmues to experience it until he gets into the right path 
agam 

Yerkes^, m his early work with animals in a maze, frequently 
combined punishment and reward, placmg food or another 
animal m the destination compartment, and administering a 
shock to the animal every time he entered a wrong passage. 
Yerkes found the punishment method, m fact, more efiective 
in motivatmg the animal than reward methods. 

Now insofar as punishment results m simple withdrawal or 
escape reactions, the motivation appears to consist of a simple 
unit response of Comphance. The stimulus, an electric shock, 
is antagonistic to the organism, and also is decidedly strohger. 

> Yerkes, IntroducHon to Comparative Psychology 
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Therefore, the organism complin by giving np. or by decreasing 
whichever of its spontaneous, tonic movements are incompat- 
ible with the stimulus In other words, the animal retreats 
or withdraws from its antagonist, without attempting to give 
battle or assert itself That is the essence of the simple unit 
response of Compliance. 

VTiere punishment is the only motivation used, therefore, 
in compeliing animals to learn the maze, our analysis shows 
only the unit response variety of motive behind the animal's 
behaviour, and that unit response a simple one. Compliance. 
Where punishment and reward are both used, then the animal 
is motivated more complexly 

If food is the reward combined with punishment, then we 
find unit response motives of spontaneous Dominance and 
Compliance, simple Compliance (with punishment). Desire 
(Compliance and Dommance compounded), and finally, after 
samplmg the food, perhaps hunger drive also is present. All 
these motives are comparatively harmomous, and certainly 
tend to remforce one another to a considerable extent as 
experimental results show 

If sex reward is combined with punishment, we also have 
complex motivation, but the mterrelation of the motives 
seems quite different. Appetitive responses of Desire and 
Satisfaction are composed of Compliance and Dommance, 
compounded. Additional compulsory Comphance response 
from punishment, therefore, would seem to have a very good 
chance of combining harmoniously with a motive of Desire 
for food, at least when the Compliance with pumshment is 
actually showing the way to food. The Captivation and 
Passion responses are composedof Submission and Inducement, 
two unit responses of alhance with the stimulus, another 
animal of opposite sex waiting in the destination compartment 
of the maze It would seem, therefore, theoretically at least, 
that punishment shocks administered whenever the animal 
enters a wrong passageway, must tend to inhibit rather than 
to enhance the Passion or Captivation motives. The electric 
shock is an antagonistic stimulus, and, being much more 
immediately powerful than the sex stimulus, throws the 
entire organism into a condition of antagonistic motor set, 
thus inhi bitin g all love response It has been shown, m fact, 
that any intrusion of antagonistic stimuli during sexual 
exdtement tends to inhibit and supplant the sex with escape or 

Q 
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attacking reactions^. This punishment does not effect a 
combination of its resulting Compliance response with pre* 
ftTiating Passion or Captivation responses. It rather inhibits 
the love motives altogether, replacing them with simple 
Compliance motivation. 

Comparative Effectiveness of Different Animal Motives 
So far we have been concerned in discovering what motives 
cause animals to solve problems, and to learn to follow a 
specified path through the maze. Now the question naturally 
nses in our minds, which of these motives is most effective ? 
Which type of motive causes the animal to solve his problem 
or to learn the maze, most quickly and effectively ? 

The early experiments with animals bear only indirectly 
upon this issue, because the experiments were designed 
primarily to investigate the psychology of learning, and not the 
motivation behind the learmng process Nevertheless a great 
many sidelights were thrown, by these investigations, upon 
the relative effectiveness of different types of motives m 
animal behaviour. For example, as we have already said, 
Yerkes found that punishment (meaning the simple unit 
response of Compliance) was a more effective motive than 
others and that it always increased the effectiveness of the 
total motivation when added to other motives. Others, 
however, obtained somewhat different results, and on the 
whole these earber experiments were inconclusive as r^ards 
motivation. 

When we come to the later experiments, we find that some 
of these were designed expressly to test the relative effective- 
ness of different motives m animal behaviour. 

Among these we may mention first the experiments of Moss. 
He chose a very ingemous way of evaluatmg different motives 
by setting up simultaneously an antagonistic motive and then 
testing the animal to see which motives were best able to 
overcome the antagonistic one. 

Moss placed an electrified grid across the animal's path 
to the destination compartment. Then he tried giving the 
animal different motives to see which would most readily cause 
it to cross the grid that the animal had already learned would 
give him a painful electric shock. He found that hunger 
pangs constituted the most effective motivation, that sex 
was next m effectiveness, while still weaker was the maternal 
* W. B Caanoa, op cU. 
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instinct. In onr own tenns these three motives wonld be 
described as hanger drive motivation, the motivation of the 
compound unit response of Captivation, and the motivation 
of the procreative drive. Moss also found that food and sex 
were superior to punishment under the conditions of the 
experiment and thus that both hunger dnve and Captivation 
exceed in effectiveness the simple unit response of Compliance.^ 

Moss’ findings are not altogether substantiated by later 
investigators. Specifically, Warden at Columbia has recently 
carried out experiments in animal motivation. His results, 
at the time of writing, are not yet available, but we are in- 
formed that the prehnunary conclusions are not entirely in 
harmony with the work of Moss. 

It is possible to say, however, that some of these methods 
of measuring the relative effectiveness of different motives, 
are open to one fundamental criticism. The Compliance 
response evoked by punishment shocks on the electnc gnd, 
has a much more powerful inhibitory effect upon erotic dnve 
and Captivation response motives (usually known as “ sex ” 
motives) than it exerases upon hunger drive and Desire 
response motives. This more powerful inhibitory effect upon 
love behaviour is due to the integrative laws of the animal's 
central nervous system and to the contrastmg nature of 
Compliance and Love, rather than to any relative weakness 
m the effect of love motives upon the animal's behaviour, 
while the love motives are permitted to act In other words, 
the readmess with which the erotic motives are inhibited by 
antagonistic motives is by no means a significant test of the 
strength of the erotic motive itself, while the latter remains 
uninhibited. We might as well argue that fire is less powerful 
in consummg paper than is nitric aad, because fire can be very 
easily extinguished by water, whereas nitric add does not yield 
so readily to the antagonistic effects of water. The only 
adequate way in which to compare the relative effectiveness 
of fire and nitnc aad as destructive agents, would be to equate 
the amounts of these apphed agents, and then to measure the 
respective quantities of paper or other matenal destroyed. 
Just so with Love and Appetite response motives and with 
hunger and erotic drive motives. To compare their relative 
effectiveness in animal behaviour, we must measure thdr 

* F. A Moss, •' Study of Animal Dnvot," JtmnuU of ExponmonUU 
Psychology, 7, 19*4. pp 165-85. 
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respective effects in causing the animal to act, when both the 
contrasted motives are at their height, or otherwise 
equated, with no selectively antagonistic, inhibitory motive 
simultaneously acting. 

The work of Moss and others does show, however, that the 
effectiveness of hunger drive increases, up to a certain limit, 
in direct proportion to the time the animal is deprived of food. 
That is to say, the effectiveness of hunger drive in motivating 
animal behaviour is in direct proportion to the intensity of the 
drive itself 

Another investigator, Simmonds, performed a series of 
experiments^ upon white rats to investigate the relative 
effectiveness of various “ mcentives " when applied to the 
leammg process. For this purpose two mazes were used, 
one of simple construction and the other of more difficult 
design This enabled the expenmenter to ascertam whether 
the results obtamed m both simple and difficult learning 
problems were comparable with respect to the incentives used. 
These incentives consisted of bread and milk, sunflower seed, 
escape from punishment, return " home ” (to the accustomed 
cages), sex attraction, and maternal appeal The standard of 
comparison was the incentive offered by the bread and milk. 
The most effective incentive proved to be the bread and milk, 
and this was also proved to be relatively more effective in the 
cases of both the mazes. This work supports many of the 
previous findings that the most effective motivation of all is 
furnished by the hunger drive mechanisms 

It would appear from the foregoing results of experiments 
upon animal motivation that the hunger dnve is the most 
effective motive This is followed by the compound unit 
response of Captivation; and the simple unit response of 
Compliance would seem to be the least effective of all. 

Human Motives 

Human motives present, of course, a much more complex 
picture than do animal motives, and are consequently much 
more difficult to analyze experimentally. While some experi- 
ments, as we shall see, have proved profitable, especially in 
the field of social motives, by far the most extensive and 
penetrating studies of human motivation have been made by 

1 R. Simmons, " The Relative Effectiveness of Certain Incentives in 
Animal Learning," Comparahvt Psychology Monograph, 7, 1934. 
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the psychoanalysts who use a strictly clinical method of analysis 
and build their studies frankly on a basis of mystical theory. 
For the " libido ", the ultimate source of all motives according 
to the psychoanal}^ts, cannot be described in physical or 
physiological terms. 

The libido, according to Freud, is entirely " sexual ”. It is 
d3mamic, sexual energy, constantly stnvmg for expression. 
It therefore acts upon the brain and body, in some manner 
undetermined, to drive man and woman toward " sexual ” 
ends. There are six types of sexual behaviour, all abnormal, 
toward which this hidden hbido tends to drive human beings 
according to Freud They are : autosexual cravmg, (that is, 
erotic exatement over ones' self) , homosexual cravmg, (erotic 
excitement over persons of the same sex) , mcestuous cravmg, 
(erotic excitement evoked by persons of opposite sex in the 
same family) ; sadistic craving, (erotic wish to inflict pamful 
subjection upon other persons of opposite sex) , masochistic 
cravmg, (erotic longmg to be painfully subjected by other 
people of opposite sex) ; and exhibitionistic cravmg, (erotic 
wish to display one’s own body or genital organs to persons of 
opposite sex) The fact that Freud regards all the natural, 
or innate expression tendencies of the hbido as abnormal, is 
extremely significant. It makes the Freudian doctnne very 
similar to the older type of religious theory which maintained 
that all human bemgs are " bom m sm ”, and can only be 
redeemed by changmg their nature through aceepting the 
religious precepts offered. 

The Freudian doctrme of motivation may be reduced to this. 
There is a fundamental erotic drive, which motivates all 
human behaviour, no matter how mcongruous may seem the 
act and the hidden erotic motive. This hidden erotic drive 
(which IS constantly disguised in consciousness by a sort of 
mental protective mechanism called the “ endo-psychic 
censor ’’) results not m a single type of conduct, but rather 
in six speafic types of behaviour. These six, named above, 
are all abnormal. They are all specific, and actually con- 
stitute SIX separate dnves with one common characteristic, 
i.e. an erotic element. 

There is no other type of motive, according to psycho- 
anal}rtical theory, except the drive type of motive, taki^ its 
origin from the b3rpothetical libido, nature unknown. 

Freud has examined an immense number of dreams, which 
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he regards as symbolic expressions of one or more of the six 
erotic drive motives. Everyday behaviour, also, represents an 
expression either of the erotic drive itself, or of the censoring 
mechanisms functioning to disguise the true erotic motive 
striving for self-expression 

Freudian and psychoanaijrtical theories have been ridiculed 
and discounted by many critics^ on the ground that the 
“ libido ”, “ endopsychic censor ”, etc. are all imagmary, 
mjrstical creatures of theory and not of fact. But the truth 
remains that study of thousands of cases of mental abnormal- 
ities has yielded much climcal data mdicating that the erotic 
{" sex ”) motive, and its suppression are among the most 
important motivations of human behaviour even if they are 
not the sole motivations. 

Further proof of the ultimate importance of the love, or 
erotic, motive in human conduct is furnished by the psycho- 
analytical method of controllmg the mind and behaviour of 
the patient for the purpose of effecting a cure. The ultimate 
result of the treatment may be questionable, but there seems 
little doubt of the effectiveness of the emotional control 
established by the successful analyst over his patients. This 
control IS admittedly a love, or ” sex ” control. It is called 
the " transfer ”, which means a transfer of the patient's love 
attachment to the practitioner Every psychoanalysis which 
is said to be ” successful ”, is so regarded because the transfer 
is complete, and the psychoanal3rst has succeeded in establish- 
ing a complete erotic, or love control over the patient's 
personality. The wnters of this book have studi^ many 
cases where psychoanalysis has been attempted, and we have 
found that love control, or transfer, has never once been 
complete (in the cases studied) where both practitioner and 
patient are of the male sex, even though erotic bodily relation- 
ships may have been established.* On the other hand, we 
have found, almost invariably with expert practitioners, that 
complete transfer has been effected when practitioner and 
patient are of opposite sexes. We have also found a con- 
siderable number of cases where complete transfer has been 
obtained by a woman psychoanalyst treating girl and woman 

* F. H Allport, SocuU Psychology. 1924, p. 355 FAC Pemn and 
D. B Klein, Psychology, Its MOkods and Prtn^Us, 1926, p. tSo. 
L. T. Tioland, op ext , 1926, p 136 J Jastrow, The Place of Emotion 
tn Modem Psychology, Wittenberg Symposinm, 1928, p 24. 

■ W. M. Manton, op. cit., pp. 315, 316. 
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patients*. In at least one case of the latter type, the female 
analyst was nnable to re-transfer to anyone else the love 
control which she had established over the emotions of a 
girl patient. All these facts simply go to indicate that the 
strongest and most effective motivation of human behaviour 
which can be used by the psychoanalyst to compel human 
beings to alter and reorganize their entire personalities, is 
the erotic drive, and the unit response of passion, evoked 
in persons who submit to psychoanalytical treatment. 

Freud, although properly regarded as the founder of psycho- 
anal3rsis as a clinical method of diagnosis and cure, is by no 
means unanimously followed by other psychoanal3^ts in his 
exclusive emphasis upon the " sex ” (erotic) nature of the 
libido. Alfred Adler of Vienna, a former pupil of Freud, has 
gone quite to the opposite extreme m his theories of human 
motivation emanating from the hbido. Adler mamtains 
that the libido is primarily a unit of self-assertive, aggressive 
drive. We spend our lives, according to Adler, trymg to 
compensate for whatever mferiorities of bram or body may 
be especially impressed upon our organisms. The sole motive 
of human hfe is to attain supenority over our environment, 
and especially over other humans who compose our social 
environment. (It never seems to occur to Adler that the 
fundamental nature of a drive to control other people is quite 
different from the fundamental nature of the dnve to control 
inanimate objects.) Adler's theory, in substance, mamtains 
that the libido supphes to the organism a constant dommant 
drive motive, which is behind all human behaviour. That 
Adler thinks of this drive as a simple dominant drive is proved 
in his unvarying method of treatment, which is to stop fighting 
or opposing a patient and agree with whatever he says. In 
short, he comphes with them and so removes their dommant 
drive Dy i>ermittmg them to consummate their dominance 
without opposition. 

In contrasting the theories of Freud and Adler as to the 
nature of the libido, it is interesting to note that Freud bases 
himself exclusively upon “sex” or love drive, mamtaming 
that our actions toward manimate objects are merely disguised 
love acts, while Adler bases human motivation exclusively 
upon dominant drive, and maintains that aU our actions 
toward other human beings and animals are merely disguised 

* Ibtd., pp. 513, 316. 
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dominance responses. Thia failure to differentiate bet^reen 
human motives toward things, and human motives toward 
people prevents either the theory of Adler or that of Freud 
from attaining adequacy, in the opinion of the wnters. Each 
theory presents half the picture, and the value of each is 
attested by a large number of case analyses of human behaviour 
which chanced to be motivated, predominantly, by love or 
dominance, whichever the particular psychoanalyst was 
looking for m the first place. Of the two, Freud's doctrine 
contains the more fundamental discovery, i.e. that the erotic 
drive gives human bemgs their greatest pleasure, and con- 
sequently should constitute the ultimately controlling motive 
in all average human behaviour where love motives enter at 
all That erotic drive motivates all human reactions is 
certainly open to question 

Moreover, even where erotic drive is attempting to eitpress 
itself, Freud's own theory points out that the mechanisms 
for suppression of the " sexual libido " frequently prove 
stronger than the dnve itself, and so distort and repress the 
erotic motive. The " endopsychic censor ", in fact, is an 
imagmary creature, or symbolic concept, invented to explam 
human conduct wherem the ego dnve, or dommance reactions 
overcome erotic drive in one way or another, by repression, 
inhibition, or perversion It does not occur to Freud that 
there must be another part of the " libido ", or nucleus of 
driving energy, which drives human beings toward dominant 
self-assertive behaviour, at the expense of love motivation. 
In all those instances where environment defeats the erotic 
motives, Freud seems to think of the repressive influence rather 
as something mechanically imposed by environment. This 
is very like a unit response of Comphance, which is stronger 
in most instances, accordmg to Freud, than the erotic drive 
from within. We must not forget, too, that Freud actually 
describes the six native forms of erotic drive as abnormal ; 
so that only the Compliance response remains normal, accord- 
ing to this theory, though it is responsible, directly or in- 
directly, for all mental conflict, suffering, and abnonnality. 

In brief, you have an erotically driven organism, comp^ed 
to comply with an anti-erotic environment stronger than 
itself. The environment, since it is stronger, must be the more 
Qonnal of the two, according'to this line of reasoning. The 
piganism, then, ctm only become normal by becoming nn< 
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natural under the influence of environment. This is the 
ultimate upshot of the Freudian doctrine of " sublimation ", 
or expression of natural erotic drive in unnatural ways like 
physical exercise, art, or business. There is also, perhaps, 
a suggestion of compromise, or combination in the doctrine 
of " sublimation " ; the natural erotic drive combining with 
the Compliance response to environment in such a manner 
that the Compliance response dictates the manner m which 
the erotic drive shall express itself 

It IS quite mcompatible with the wnters’ observations of 
human behaviour t^t a simple unit response of Compliance 
should ultimately control human conduct in the absence of a 
dominant, or hunger drive from within stronger, even, than 
the erotic dnve in most cases. It seems to the wnters that 
Adler’s dominant dnve does exist, and that it is responsible 
for training the organism to respond predominantly with 
Compliance or Dominance when there is a conflict between 
these responses and the erotic dnve or unit responses of love. 
There undoubtedly exist a great number of human acts which 
spontaneously seek self-enlargement, and which are not 
attributable by any stretch of the imagination to the influence 
of environment outside the organism itself. These actions 
are motivated by hunger drive from within. Most desires 
fall into this class, especially those vague, undeflned desires 
which are not, at first, fixed upon any specified object m the 
environment. Adler’s concept of a drive for dommance, or 
superiority seems to be a somewhat incomplete attempt to 
descnbe this hunger dnve, which surely constitutes the motive 
responsible for a tremendous amount of human behaviour. 

Carl G Jung, a mystic psychoanalyst of Berne, Switzerland, 
adds another concept of motivation to those proposed by 
Adler and Freud. Jung is more eclectic than either of his 
confreres in that he accepts both erotic amd dominant depart- 
ments of the libido In addition to these two dnve motives, 
for which the libido is held responsible, Jung also introduces 
a concept of " archet3q>es ”, or controlhng ideas which the 
world soul is supposed to have derived from its previous 
experiences of incarnation in vanous races of human beings. 
It is not altogether clear whether the archetypes are supposed 
to possess dsmamic force in themselves, and so constitute 
drive motives , or whether they are thought of as being 
determinative patterns of thought, which determine the forma 
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of actions set off originally by the libido, and «diich also 
determine the form of reactions to outer environment. Perhaps 
the archet3rpes can best be thought of as potentially dynamic 
causes of action, since Jung himself refers to them as " dis- 
positions to modes of thinking In short, archetypes seem 
very close to unit responses; they are potentially dynamic 
tendencies, ready to be set off by appropnate influence from 
withm and without. 

Of course, the archetype concept is vague, uindeflned, and 
very mystical, whereas the unit response concept is specific 
and based upon neurological fact. Also, unit responses contam 
a constantly d3mamic element, ie. the self-activity which 
changes in some way during the response as a reaction to an 
outer or inner stimulus , while we cannot be certain that 
archetypal patterns are conceived of as animated or energized 
prior to the animation from some other source which 
occurs dunng the response that the archetype determines. 
These are the differences between the ardietype concept 
of Jung, and the unit response concept of the present 
writers 

Despite these differences, however, there is a fundamental 
similarity in the two concepts. Both the unit response and 
the archetype concepts are based upon the recognized fact 
that the organism itself d)mamically predommates the maimer 
in which it shall respond to environmental stimuli. Both 
concepts, in taking account of the total motivation of higher 
animals and human bemgs, emphasize the importance of these 
self-impulsions to certain types of actions not attnbutable 
to dnves. Both describe mechanisms withm the organism 
by which these self impulsions are beheved to occur , the 
(me (archetypes) a vague, undetermmed mechanism , the other 
(unit responses) a particular psychoneurological mechanism. 
In brief, Jung’s concept of archetypes really shows a recogni- 
tion of the fact that there is another type of motive to be 
considered, besides the drive t3rpe of motive. This second 
t}rpe of motive is precisely the same as that insisted upon in 
our earlier discussion, and designated as the unit-response 
t3^ of motive. It is a spontaneous, dynamic impulsion of 
the organism from withm, which nevertheless only occurs 
under the influence of appropriate environment. 

If, then, we combine all the motivations described by the 
kaders of p^choanalytical theenry, we find a fairfy close 
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approximaticm to the motivations described by the writers 
at the beginning of this chapter. Freud and Adler describe 
the two fundamental dnve motives, love (Freud) and hunger 
(Adler), while Jung adds the unit response type of motive, 
(archetypes). No attempt has been made by the psycho- 
analjrsts, however, to discover the physical nature or basis 
of these various mechanisms of motivation. 

Let us turn now to what might be called the psycho-analysts’ 
practical experiments in motivation , that is, their methods 
of infiuenang their patients' behaviour for the purpose of 
effecting a reorganization of personality, and a readjustment 
of reaction to environment There are different tjrpes of 
motivation methods used by the psychoanalysts to influence 
patients. 

First there is what has come to be known as the “ cathartic ” 
method. This consists of encouraging the patient in every way 
possible, to unburden himself of his troubles, his repressions, 
his hidden fears and complexes, by confession to the analyst. 
The behef is that this unburdening process, in itself, without 
any attempt at advice or persuasion to change the self m any 
way will actually remove certam types of mental abnormahties. 
While we are not concerned, at this pomt, with theories of 
therapy, and therefore need not consider the ef&cacy of this 
mode of treatment from a medical pomt of view, we are at 
present concerned with the methods by which the analyst 
causes his patient to confess and unburden himself. 

The principal device whereby hidden mformation about 
himself is sought from the patient is the method of “ free 
association ". The patient is asked to relate his dreams to 
the analyst. Then the central object or word in a dream is 
selected by the analyst, and the patient is told to give all the 
words and ideas which occur to him in connection with this 
object or word ; i.e all his “ free ” associations with the 
stimulus word In this way the patient is dommated by the 
analjrst, in that he is compelled to reveal certam otherwise 
coni^ed brain connections, or associations between various 
objects, ideas, and thoughts, without in the least realizing 
that he is doing so. Thus the " unconsaous ” or " sub- 
conscious " resistance of the patient is overcome, and his 
mind and emotions are forced open, as it were, to the analyst’s 
inspection and analysis. By superior skill and knowledge, 
the analjrst attempts gradually to dominate the patient 
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completely, insofar as the patient resists revealing his inner- 
most feelings and secret strivings. 

Put in its simplest terms, the situation is just this. A 
patient, suffering from some hidden emotional conflict, comes 
to a phjrsician The doctor must motivate the patient, in 
some way, to reveal the hidden emotions from which he is 
suffering The patient's most primitive and uncontrollaole 
dominance reactions are evoked by each direct question which 
touches the secret and repressed complexes. But the phjrsidan 
to effect a cure, must compel the patient to reveal the very 
emotions he is trjung to conceal Which is to say that the 
analyst must first dommate the patient completely and evoke 
from him complete compliance m his most secret and personal 
emotions. By the free association method, already mentioned, 
and by analysis of dreams, where there is much less emotional 
inhibition than in waking hfe, the analyst cleverly spies upon 
the inner emotional workmgs of his patient, until he is satisfied 
that he knows all he needs to know Then he tells his patient 
what he has learned, and compels him to acknowledge as true 
the hidden emotions discovered It is just as if a detective 
concealed himself behind the curtains of a bedroom, and then 
suddenly stepped out face to face with the occupant at 
precisely the moment when the latter had removed all his 
clothes. The person spied upon is suddenly forced to realize 
that he is being compelled to reveal himself just as he is. 

The shock produced upon the patient by this procedure 
was considered, by G Stanley Hall, the most important result 
of psychoanalysis It constitutes an extremely ingenious 
method of establishing a fundamentally comphwt attitude 
in the patient toward the analyst The doctor is regarded, 
unconsciously, as a superior antagonist from that time on, and 
all his commands or questions tend to become dommant 
stimuli capable of evoking comphant responses from the 
patient The patient, m short, is thenceforth motivated 
in his reactions to the analyst, by unit response motives of 
compliance 

The doctor then takes the next step, which is to use the 
patient's compliant attitude to evoke Submission responses. 
To do this, the analyst changes his own attitude from 
Dominance to Inducement. He adds persuasion and personal 
charm to his treatments of the patient, talking kmdly and 
intimately about the patient's life and innermost emotions. 
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Presently the patient begins to find these personal talks with 
the doctor increasingly pleasant He (or more Ukely she) 
b^ins to look forward to the daily hour of psychoanal3rsis, 
and enjo}^ the feeling of being mastered and directed by the 
ph5rsician. At this point the patient has begun to submit. 
It is as though the be^oom occupant, once havmg been caught 
nude, finds that the intruder takes a friendly and intimate 
interest m improving his personal appearance, and so begins 
to enjoy revealmg himself at command, without restraint. 
Once the nude person has been completely mastered, he feels 
he has no more to lose and begms to en]oy the new relationship 
to another human bemg of supenor but kmdly strength. 
Henceforth, the patient is motivated by unit response motives 
of Submission as well as Gimpliance 

At last comes a time (perhaps after many months or even 
years of psychoanal3d:ical treatment) when the analyst’s 
attitude towards his patient becomes still more personal and 
intimate. The ph)^ician is genuinely absorbed and personally 
interested m his patient This submissive stimulus offered 
by the analyst evokes a wish on the patient’s part to hold 
the doctor’s attention and mterest. TTie patient begins not 
only to submit to the physician’s wishes, but also to offer 
himself spontaneously, and volunteer facts and submissive 
acts to the doctor, in the hope of mtensifymg the latter’s 
personal interest in himself. This constitutes a unit 
response of passive Inducement on the patient’s part, which 
combmes naturally with the active Submission response already 
evoked to produce passive love, or Passion response, by the 
patient toward the analyst When this final motivation has 
been established, the “ transfer ” is said to be complete. The 
physician has made himself a captivating stim^us to his 
patient, and thenceforth can evoke Passion responses from 
the patient at will. By means of these Passion responses, 
the patient can be made to reorganize and change his entire 
personality, and to adopt totally new types of behaviour at 
the psychoanalyst’s dictation This is the Freudian method 
of motivating patients to effect the personahty readjustments 
considered necessary for a core, and it has proved amazingly 
successfnl in a large number of cases. These cases, therefore, 
may properly be regarded as clinical experiments in human 
motivation. 

Summarizing the patient’s motivation, we may say he is 
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first made to acknowledge the physician as his master, and 
comply with him. Then he is made to regard the doctor 
as his friend, and to submit to him. Finally he is made to 
feel the captivation of the analyst’s personality, and responds 
with Passion. When thus motivated, the patient can be made 
to do almost anything the psychoanalyst directs. The final 
state of motivation, with a completely compliant individual 
responding also with Passion, probably represents the strongest 
possible control which one human being can exercise over 
another. It is the control which a fascmating woman exercises 
over her lover or husband, and, \riien coupled with a wish to 
reform the man's character, constitutes the literarily weU- 
known " influence of woman " in regenerating a man's char- 
acter One of the present writers also has shown elsewhere* that 
many mothers evoke Passion responses from their adolescent 
daughters, and are thus able to mould their personalities by 
establishing an emotional influence over them which frequently 
endures for many years after its purpose has been served. 

Summary 

We may summarize the Freudian type of clinical motivation 
expenments as follows ; human beings respond with almost 
complete Compliance when their resistance to revealing their 
hidden ideas and emotions is dominated by the psycho- 
anal3rtical experimenter. While in this compliant attitude, 
the subject appears extremely susceptible to the analyst’s 
Inducement, and Submission reactions are readily evoked. 
Once a submissive attitude has been added to the compliant 
one, the subject’s Submission may easily be changed into 
the unit response of Passion directed toward the analyst. 
Compliance-Passion response appears to furnish extremely 
effective motivation, resulting in partial or complete re- 
organization of personality, and change of deeply inwrought 
habits of behaviour. 

Other Types of Motivation in Psychoanalytical Therapy 

Adler’s system of clinical treatment is quite different from 
that of Freud. Adler’s results, therefore, furnish us with a 
second type of clinical motivation experiment. Adler starts 
with the assumption, as we have seen, that the patient is 

^ W M Mar^tom, op.ett .■p 335. 
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aggressively seeldi^ a fight, or contest for personal supremacy 
with everyone he meets, and especially with the psycho- 
analyst His method of therapy is to remove the desire for 
conflict by agreeing completely with the patient. This consists, 
primarily, of the analyst’s adoptmg a completely compliant 
attitude toward the person to be treated and thus permitting 
the subject to exercise his Dommance as freely as he chooses. 
(Contrast this with the Freudian methods just described, 
which seek to dominate the patient initially, compelling him 
to respond with Compliance.) Mixed with the patient’s drive 
to dominate, however, we find a wish to induce, i.e. personally 
to master and control the other person. Adler does not 
differentiate between these two basically different motives, 
which are mextricably mixed up together whenever the 
opponent to be mastered is another human being. Because 
of this complication, Adler’s compliant attitude leads naturally 
into Submission, and the patient responds to this submissive 
stimulus by becoming fnendly (allied) and superior to the 
experimenter In other words, the ph3rsician complies until 
the patient’s Dominance is all expended (even to the pomt of 
beating the doctor with his fists, scratching bis face, etc). 
Then he submits to the patient's will (by agreeing entirely 
with the patient, or by bmdmg up a hurt, etc ), and the patient 
responds by becoming mducive (a unit response expressing 
an alliance with the stimulus) instead of doimnant (a reaction 
of antagonism to the stimulus). 

It IS not altogether clear how far the Adler method is able 
to influence the patient from this point on. Certainly the 
control exercised over the patient's personahty must be largely 
an indirect one, the doctor, perhaps, refusing to submit to the 
patient unless the latter improves in one way or another. 
From Adler’s own accounts of clinical treatments, one gathers 
that the patient benefits largely by the very fact that he is 
acting from inducive rather than from dominant motives. 
If this is so, then Adler’s results roust be regarded as establi^- 
ing new motivation habits in the patient's personality, rather 
than as influencing and controllmg the patient’s behaviour 
directly by means of a motivation which brings the patient 
under the doctor’s direct control. 

R^[ardless of the degree to which the doctor controls his 
patient, however, Adler’s results demonstrate clearly that 
human beings can be motivated by Dominance-Inducement 
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responses to behave in a peacable, friendly manner toward 
the experimenter. 

Contrasting the Freudian and Adlerian results in clinical 
motivation experiments, we may say that the Adler type 
of motivation is easier to establish in the patient (provided 
the experimenter himself is wilhng to risk being hurt ph)rsically 
by the unresisted dominance of his subject) ; while the motiva- 
tion sought by Freud is much harder to establish in the patient. 
It is easier, in other words, to evoke Dominance-Inducement 
responses from human beings than to evoke unit responses of 
Compliance-Submission. On the other hand, the Freudian 
motivation, once established, appears to give the physician 
much more influence over the patient than the Adler motiva- 
tion. To make the patient express friendly Inducement 
toward the doctor may be mtrinsically good for the patient. 
But it does not give the doctor any very powerful control 
over the patient’s behaviour When the patient is made 
truly to submit, on the other hand, the doctor's control is 
great, and this control probably becomes maximally powerful 
when the compound unit response of Passion is evok^ m the 
patient. 



CHAPTER XI 


Motivation 

Part II : unit response motivation 
Introductory 

Our own clinical observations and experiments lead ns to 
conclude that nearly all the simple and compound unit response 
motives can be evoked in the nunds of human beings, by 
use of appropriate stimuh Likewise the three drive motives 
frequenUy make possible the estabhshment of associated unit 
response motives, and sometimes are themselves evoked by 
a previous establishment of an associated imit response motive, 
but on the whole cannot be dependably established experi- 
mentally in adult human bemgs, because of the complexity of 
human personality and mentid organization. You can easily 
starve a white rat, and thus evoke hunger drive which will 
make him seek food But human bemgs, if starved, may 
subordmate the physical hunger drive to other unit response 
motives of contrary nature, and consequently may even refuse 
food altogether. Similarly, female ammals may be experi- 
mented with dunng heat, with predictable results of this 
drive motivation But vromen may frequently develop 
mechanisms of suppression or inhibition, so that their sexu^ 
behaviour becomes actually more cold and inhibited durmg 
the periods followmg menstruation, when their physical 
condition furnishes the strongest erotic stimulus It is our 
conclusion, therefore, that the drive motives in human conduct 
can best be studied and observed through their assoaations 
with component imit response motives. 

Compliance 

A great proportion of human conduct is controlled by this 
Compliance motive, even though it is apparently a wholly 
241 R 
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acquired motive^. We may think of Compliance motive as 
virtually identical with the “ censor ” mechanisms emphasized 
by Freudian types of psychoanal3^cal theories. The censor, 
or suppressive influence of environment, is the great anti- 
erotic, or anti-hbido motive demanding disguise and distortion 
of natural " sexual ” or erotic drives. It is absurd to try to 
think of this self-repressive behaviour as unmotivated, while 
its opposite, erotic behaviour, is motivated by the libido. 
Unless there were some motive intrinsic m the nature of the 
organism which causes the organism to repress and alter 
part of itself to suit its environment, we should have to regard 
the self-repressive reactions as purely mechanical, and not 
spontaneous or voluntary. Such would be contrary to fact. 
We shrink from fire ‘spontaneously, “ to avoid pain ”, as we 
say. That action, then, has its mohve, a spontaneous effort 
of the organism to protect itself. After the baby's hand has 
been burned m reaching for the candle, he positively inhibits 
or represses his dominant reaching and grasping movements 
at sight of the candle flame, just as adult human beings inhibit 
or repress both dominant and erotic actions when threatened 
by an antagonistic environment which they have learned has 
the power to hurt them. Their motive in thus inhibiting or 
repressing parts of their spontaneous activities is Compliance. 

Any control of human slaves or prisoners by force represents 
the maximum use of the Comphance motive m controlling 
human behaviour. Confinement withm physical barriers 
which are far too strong to be overthrown, constitutes one form 
of dommant stimulus which enforces continuous Compliance 
upon the persons confined Most prisoners cease all active 
efforts to escape once they become convmced of the impregna- 
bihty of their prison. In other words, they comply by giving 
up a great part of their natural, spontaneously sought freedom 
of movement. This is passive Compliance. 

But modem prisoners, like the slaves of ancient times, are 
compelled to work for their keepers by threat of painful 
punishment if they fail to comply. Roman galley slaves 
were chained securely to their benches and to their oars. 
They were then whipped mercilessly by an overseer who 
walked up and down between the rows of slaves. As long as 
a slave pulled strongly and evenly at his oar, he received only 
occasional and perfunctory blows of the master's whip. But 

* W. M. Marston, op ctf , p. 191. 
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if he slackened even slightly in his efforts, then he was given a 
terrific lashing. To escape the pain, he actively complied 
with the dominating slave driver, an antagonist stronger than 
himself, by pulling the oar with all his might. 

Prisoners in many states to-day are compelled to work 
in precisely the same way, with the whip. The number of 
blows which can be given in one whipping is usually limited 
by law, and the t5rpe of whip to be u^ is prescnbed to safe- 
guard against permanent injury to the prisoner But the 
method of control by force, or Dominance, is precisely the 
same, and the prisoner's response of active Comphance is 
the same, also. Besides the whip, there are many other forms 
of physical torture which may be applied to compel active 
Compliance from prisoners, notably the " third degree ” 
procedures when a confession is to be forced from a suspect, 
the straight jacket, the dark solitary cell, handcuffing the 
prisoner’s arms above his head for long hours at a time, making 
the prisoner " nde the mule " (sit astride a wooden beam) 
until the pain is intense, and many other forms of physical 
torture which break the prisoner's Dommance and evoke 
active Compliance without markmg the prisoner or leaving a 
permanent disability 

In milder degree, any form of threatened punishment to 
avoid which normal people comply actively or passively with 
the law, utilizes the same motivation. Compliance motives' 
may also underlie various forms of social conformity such as 
styles of dress, livmg m a '* fashionable '' neighbourhood, 
speaking with a markedly “ cultured ” accent, and reframing 
from natural love behaviour of all kinds whenever other people 
are looking. There is also much geniune Submission motiva-i 
tion in all social behaviour, and it is often difficult to distmguish \ 
between Compliance and Submission motives. A test may 
alwa3rs be apphed, however, which will differentiate the two 
without fail. If the person who conforms to social rule would 
contmue to do so even though he gained no appetitive 
advantage by confornung, then he is conforming because he 
enjoys being ruled by others, and his motive is Submission. 
If, on the other hand, he acts quite contrary to peoples' wishes 
in a situation where there is nothing to lose by it, then his 
former motive was Compliance. Compliance motives, though 
often inextricably interwoven with other t}q)es of motivation, 
are extremely important in normal adult life, and undoubtedly 
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Icraistitute the major motivation underlying all self-restraint, 
I self-repression, and inhibition of natural impulses and 
I behaviour, especially of love behaviour as emphasised by 
Freud 

No human being can be controlled completely by Compliance 
motivation, because there are always parts of the organism 
and its activities which do not come under the control of the 
dominatmg person or stimulus, and which cannot be observed 
in order to tell whether or not they Eire in conformity with 
command. These parts include imphcit part-reactions such 
as sensations, thoughts, emotions, etc , which go on hidden 
vrithin the orgamsm. 

Moreover, it is extremely difficult, if not impossible, to 
compel active Compliance continuously, because of the 
difficulties attendEint upon exercising Dommance continuously 
upon the subject. Ftisoners and slaves must sdways be 
closely gusu-ded, and at best they do only a small fraction of 
the work, per person, that they sure capable of doing if spurred 
on by other motives In this respect active and passive 
Complismce, eis human motives, are sharply contrasted. It 
is compEtfatively simple to enforce passive Compliance by 
means of permanently placed ph3rsical obstacles such as prison 
walls, chains, prohibitive laws, and social taboos Thus it 
happens, sis Freud repeatedly points out, that self-repressions 
and inhi bitions occur, actually motivated by passive 
Compliance ; while no positive, active outlet can be found 
for the suppressed energy for the very reason that active 
CompliEince cannot be measurably enforced It is com- 
paratively easy, in short, to evoke passive Compliance by 
making people give up some natural activity , but it is Eilwa3rs 
difficult to evoke active Comphance by makmg those same 
people, instead, perform a different set of acts prescribed 
by the dominating persons Such are the limits, roughly, of 
CompliEmce motivation in everyday human behaviour. 

Dominance 

Actions motivated by dominance begin to occur, in all 
probability, before birth. Human infants a few days old 
grasp a rod which is pressed into their hEmds, and when the 
rod is pulled away, the child clings to it tighter and tighter, 
until his whole weight may be suspended by the grasp of one 
hand upon the rod. This spontaneous increase of strength 
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to overcome an opposing force is an example of Dominance 
motive Unlike Compliance, Dommance is apparently an 
imleamed unit response ; or perhaps it is learned prior to 
birth Dunng the first few months of life, Dominance 
motivates a large proportion of the infant's behaviour. Any 
antagonistic stimulus which tends to mtemipt or hamper the 
child's spontaneous movements evokes a response of dominant 
t3q>e AU stimuli, it seems, impress the infant as weaker 
than himself and are, therefore, to be dominated. Only when 
a pamful stimulus hke the candle flame, or an over-mtense 
stimulus hke a sudden, loud noise close to the baby's head 
overwhelms the child's psychoneural resistance, and so 
interrupts his natural movements, does the response of 
Compliance replace that of Dommance. And several 
repetitions of a pamful stimulus may be necessary before the 
baby learns that it is actually stronger than himself, and 
therefore not to be dommated but rather complied with. 

The " naughty ” or rebelhous child is a child motivated 
by Dommance not controlled by Submission or defeated by 
compulsory Comphance " Temper tantrums " seem to 
represent misdirected and unrestrained Dominance, of 
similar t5rpe to that described by Watson in the behaviour 
of young mfants under the term “ rage ". “ Determina- 

tion ", " stubbornness ", and " aggressiveness " in child 
behaviour represent Dominance motives more purposefully 
directed. 

Pure Dominance motives play a decreasingly important 
role in human behaviour as the mdividual grows older, while 
Compliance motives conversely increase in importance with 
age. When a child is very young, Dommance responses may 
be evoked by almost any sort of opposition to his natural 
movements Just as no opposing force is recognized as 
superior in strength, so also no opposmg force is regarded 
as too triflmg to be dommated As the individual grows 
older he learns that a great majority of antagonists are 
stronger than himself, and so must be comphed with. He 
also learns that many antagonistic stimuli are so trifling 
and unimportant that Dommant responses to them are a vmste 
of time. Thus an mtelligent adult is comparatively hard to 
motivate, experimentally, by offering stimuli that provoke 
to Dominance. And wom«i are much harder to evoke 
Dominance responses from than are men. 
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For inatance, a test of intelligence, or of special skill, may 
frequently fail to arouse any more than a languid " interest ”, 
with correspondingly lackadaisical efforts to pass it success- 
fully. The test, in short, evokes very little Dominance 
response from the subject ; usually bemuse it falls partly 
into the class of antagonists that are of too trivial importance 
to dominate, and partly mto the class of opponents that are 
accepted as obviously too difficult to overcome. In either 
case. Compliance motive has replaced the Dominant motive. 

We well know that youth is more ambitious than age ; 
more aggressive, more contentious, and more eager to over- 
come obstacles just because they are difficult and dangerous. 
Youth is more adventurous, more restless, quicker of temper 
and less tolerant of other people's annoying peculiarities. 
All these t3q)es of behaviour, characteristic of youth as 
contrasted with age, are clearly products of Dominance 
motives. In other words, the behaviour of youths is much 
more completely motivated by Dommance than the behaviour 
of persons of more mature age. 

Also, there is a tendency with age to shift from motives of 
active dommance to motives of passive dommance. Older 
people become “ set in their ways ”. They are less eager, no 
doubt, to seek new fields to conquer, but they resist passively, 
[ with considerable tenacity, any attempt to budge them from 
‘ a field already possessed Their Dominance motives gradually 
shift, in short, from active to passive types of Dommance 
response. 

One individual can use Dominance motives of another 
person to control that other person's behaviour by stimulating 
the other fellow to rash deeds of Dominance or by the method 
known as ” giving him rope enough to hang himself with ''. 
“ Pride goeth before a fall ”, and “ him whom the gods destroy, 
they first make mad " are two proverbs intended to warn 
against being controlled or destroyed by permitting our 
Dominance motives to be too easily or too intenselst, evoked. 
The overdominant emotional set known as “ pnd e ” causes 
an adult person to fail to discriminate between antagonistic 
forces that are weaker than himself, and antagomstic forces 
stronger than himself. Like the untrained, naive child, he 
tries to dominate a stronger antagonist just as readily as a 
weaker (me, and is himself injured or destroyed as a result. 
Now if ” the gods ”, or some shrewd human antagonist, can 
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make any human being "mad" enough, (which is to say 
dominant enough), that person will surdy destroy himself 
by attempting to dominate antagonists superior to himself. 
This method is frequently employed with great success m 
professional boxing contests. One man passes a slurring 
and insulting remark to the other. The other man loses 
control of himself ; he goes " mad " in a fury of attack, 
leaving himself wide open to the coolly directed blows of his 
self-controlled opponent, and, as a result, the “ mad ” man 
may exhaust himself, and yield, eventually, to an opponent 
who was originally weaker than himself m all but psycho- 
logical knowledge of human motivation When you “ give 
him rope enough to hang himself ”, you permit the dominant 
individual to go on with his conquests unchecked, until his 
overdeveloped Dominance motive causes him to attempt the 
impossible, in which attempt he destro5rs (" hangs ”) himself. 

But, on the whole, Dommance motives offer comparatively 
unimportant means whereby one person can control another’s 
behaviour. Dommance responses mostly mnure to the 
benefit of the dommant mdividual Dominance is the pre- 
valent motive of mfancy and childhood, dimmishing gradually 
in importance and smgleness of quahty as human bemgs grow 
older. In normal adults. Dominance motives occur less often 
than Comphance, and are more or less completely held in 
subservience to Submission and love motives Dommance' 
represents, nevertheless, the great primitive, self-preserving 
and self-enlarging motive underl5dng all others m the life-long 
behaviour of average human beings and animals. 

Inducement. 

During early infancy, there are very few evidences of real 
Inducement motives in child behaviour. When a baby com- 
pels its mother or attendants to serve his needs by bringmg 
food, or by making him more comfortable in some way, he 
does so mostly by loud and prolonged crying. Infant dying 
behaviour seems motivated by Dominance rather than by 
Inducement. The child is increasing his tonic energy, or 
self energy, to overcome some antagonist — perhaps hunger 
pangs or a hard metal toy which has become wedged beneath 
him and is causmg discomfort. There is no evidence that the 
baby differentiates between the antagonistic object which is 
hurting him, and the mother who relieves him of the hurt, as 
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far as his crying and howling goes. He soon leams that the 
mother's coming brings relief But his method of bringing 
her to him remains the same — a prolonged and unrestrained 
howling Until she relieves him, the mother is reacted to, 
apparently, as the antagonist for the very reason that she has 
not yet helped him. And as long as the child is simply com- 
pelling an opponent to do something, his motive must be 
simple Dominance, and not Inducement. 

When the baby is only a few months old, in most cases, 
he begms to expenence a real enjoyment of being taken up, 
hugged and fondled In several cases observed by the wnters, 
the baby begins at the age of four to seven months, to hold 
out his arms spontaneously at sight of persons who have 
frequently petted him, includmg the mother Watson^ also, 
has noted this same type of spontaneous behaviour. The 
apparent purpose of holding out the arms m this fashion is to 
invite or induce the older person to pick the baby up and fondle 
him The infant’s motive in such actions would seem to be 
real Inducement He has learned to regard a certain adult 
as friendly, or aUied with himself. He increases his activity 
in stretching out his arms to make the other person hft him, 
but yet remains wholly alhed to the stimulus person throughout 
the entire action We may easily contrast this action with 
the behaviour of iU-trained babies in crying and howhng 
every time the mother leaves them, or whenever an adult 
who has been amusing the child leaves him Such actions 
are motivated by Dominance, the mother or adult being 
treated as antagonistic to the child until the adult returns 
to pet and amuse the httle one Cessation of pettmg, m 
short, makes the adult an opponent, whom the infant seeks to 
doimnate But m the case where the child holds out his 
arms, the adult in her capacity of prospective petter is an ally, 
whom the child seeks to control by Inducement. 

The degree to which Inducement motives supplant 
Dominance motives as the child grows older, seems to depend 
veiy largely upon the training and expenence of the child. 
The typical “ spoiled ” child is one who has never been taught 
that other human bemgs should be controlled by Inducement 
and not by Dominance. The spoiled child has always 
succeeded in getting what he wants merely by demanding it, 

‘ J B Watson and Rosabe R Watson, " Studies m 
Psychology," Scientific Monthly, 1921. p 494-515. 
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which is to say dominating the person who gives it to him. 
If members of his family do not 3deld immediately DO his 
demands, this t}rpe of child cnes, howls, and perhaps goes 
into a temper tantrum He complams bitterly, and makes 
himself as disagreeable as possible In short, he treats his 
relatives as opponents whenever they refuse him an3rthing 
he wants, and attacks them until they yield His motives 
are almost purely dominant 

The well tramed child learns, dunng early mfancy, that 
he must dominate things, and induce human bangs and animals. 
Male children learn more quickly than girls to dominate things 
successfully and not to cry and give in (comply) when the task 
proves hard But httle girls learn to mduce people rather 
than to dommate them, much more readily than do bo)rs. 
Girls spontaneously flirt with grown ups of both sexes They 
qmckly learn to persuade their fathers and mothers to grant 
vanous concessions by makmg themselves attractive and 
agreeable to the parent. When a little girl climbs into her 
father's lap and begms to pet him, it is frequently a signal 
that she wants him to grant her some childish favour Child 
behaviour of this sort is clearly motivated by Inducement, 
It IS exactly opposite to the spoiled child’s method of per- 
suasion. The spoiled child tnes to compel others to give him 
what he wants by makmg himself as disagreeable {antagonistic) 
as possible , the httle girl who climbs into her father’s lap, 
tries to persuade him to grant her request by making hers^ 
as agreeable {allied) as possible The spoiled child is motivated 
by Dommance, the flirtatious httle girl is motivated by 
Inducement 

During adult life human beings must learn to control others 
by Inducement rather than by Dommance if they would 
mamtain permanent soaal relationships with others Organized 
society is controlled by the Inducement of its leaders 
According to civilized law, Dommance control may be used 
only upon those individuals (" cnmmals ”) who are mcapable 
of being controlled by Inducement Laws are passed and 
executive orders issued by political leaders, theoretically at 
least, for the benefit of the people who must submit to these 
laws and commands. And curiously enough, from a practical 
pomt of view, laws which are dominant rather than indudve 
cannot be enforced. Legislators and officials of the govern- 
ment must remain allied with the people they govern, or with 
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a majority of them, jn promulgating roles and regulations, 
if these rules are to become effective. Any law which is 
antagonistic to a substantial majority of the people, can never 
be completely enforced, and will always be overthrown, 
sooner or later, frequently entailing along with it the over- 
throw of those who made the law. It is an axiom of pohtical 
science that any government which becomes too oppressive 
(i.e. antagonistic and dominant toward the people governed) 
will be overthrown sooner or later. The growth of civihzation, 
like the social development of the individual, is really the 
growth of inducive methods of government and the decline of 
donunant methods. 

For example, let us consider two laws now m existence in 
the United States, and let us compare the degree to which 
these laws are enforced. There is a law in every state which 
prohibits murder ; and there is also a national law prohibitmg 
the manufacture, transportation, and sale of alcoholic 
beverages. Both the laws are mtegral parts of the Constitution 
of the United States. Now the threat directed toward 
compelhng people to obey both laws, strangely enough, is 
approximatdy equal Death in the electric (^air, or hfe 
imprisonment (actually meanmg about 2o years or frequently 
less, with time off for " good behaviour ”) is the legal penalty 
for a wilful murder ; death at the bands of the " high-jackers ”, 
rival bootleggers, gangsters, etc , or ten years in prison, is the 
risk encountered in transportmg and selhng hquor The 
threatened legal penalty for murder is shghtly more severe 
than the risks attached to bootl^ging, but the likelihood of 
conviction for first degree murder is much more remote than 
the likelihood of bemg " taken for a nde ’’ by nval gangsters 
in the liquor business, which just about evens the actual 
risks involved. Comparing the degree to which both laws 
are obeyed, we find that a very small percentage of the total 
population of this country commits murders, (even with the 
marked increase in this percentage due to ilhcit liquor traffic) ; 
while a comparatively high percentage either buy or sell 
liquor in violation of the constitutional prohibition law 
Assuming that there is a different murderer for every person 
murdered (which is far from true, because most bootleg 
murders are committed by professional killers), we still find 
that only a fraction of one per cent of the population violate 
the law against murder. With approximately 32,000 speak- 
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casks ia New York City alone, and with the annoal importation 
of illicit liquor from Canada otdy, ofi&dally estimated by 
Canadian officials (1928) at 1,392,109 gallons of whiskey, 
239.105 wine, 3,557,333 beer, etc it is obvious that a pretty 
substantial percentage of our total population violate the 
law prohibiting liquor. 

Comparisons of these two laws, then, gives us a very fair 
comparison between the relative effectiveness of Inducement 
and Dommance controls of society by legislative and executive 
leaders Nearly every mhabitant of the United States abhors 
murder, and is consequently completely in alliance with a law 
which forbids it A large percentage of Amencan citizens, 
on the other hand, enjoy alcohohc beverages, and a stiH 
larger percentage beheve that liberty to drink or not to dnnk 
should not be interfered with by law ; consequently the 
prohibition law is antagonistic to a considerable percentage 
of atizens, and the law must prevent their dnnking, if at all, 
by Dominance rather than by Inducement. The dommant 
control exercised on these persons is practically ml ; whatever 
effectiveness the law has, is exercised over people who are in 
alliance with it either because they do not dnnk alcoholic 
hquor, or because they beheve that it is best to prohibit its 
sale for the benefit of other people. On the other hand, when 
a law IS truly mducive, hke the law against murder, and 
people are alhed with it in the first place, then not only is its 
Inducement effect very powerful, but its Dommance control 
is also enhanced An average person who commits murder, 
violates the Inducement appeal of the law, which results m 
an expenence of " guilty conscience ” ; and while the 
individual is in this condition, the dominant threat of arrest 
and p unishm ent becomes trebly significant, resultmg in an 
attitude of over-compliance and fear. Contrast this with 
religious fanatics, and crusaders for a " cause ”, who dehber- 
ately violate laws which they regard as antagonistic to them- 
selves and others, and subsequently manifest not the slightest 
dread of punishment or Comphance to escape punishment 
We may conclude that any law which lacks high Inducement 
appeal, has httle chance of controlling people by means of 
its Dominance threat , while any law which possesses high 
Inducement value, increases, pari passu, the effectiveness of 
its Dominance control. The initial attitude of the people 

> Krom Recorda ol the Domuuos Bureau of Statistics. 
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governed must be controlled by Inducement rather than by 
Doxninance. if a stable social order is to be secured. 

Control and guidance of children, at home mid in school, 
depends upon the Induave powers of parent or teacher. 
Modem methods of child training have abandoned whipping, 
frightening of children, and other dominant methods of child 
control almost entirely. The behaviour of most women 
toward children seems to be naturally motivated by Induce- 
ment, for the most part. But in the untramed mother or 
teacher there are frequent lapses into Dominance when children 
become unusually stubborn or imtatmg Mamtaming 
Inducement as a constant motive in child training requires 
much experience and training, even on the part of naturally 
weU-balanced mothers 

Modem busmess salesmanship is motivated mainly by 
Inducement, when it is successful The dommant, pui^mg, 
nagging salesman who attempts to force bis goods upon the 
attention of the buyer, does not get verj' far. But the salesman 
who makes himself agreeable, chamung, and allies himself 
with his customer in discussing busmess needs and available 
goods on the market, is the man who gets the trade and keeps 
it Modem advertismg, in a similar way, must be motivated 
largely by Inducement The picture or headhne of modem 
advertisements frequently has nothing whatever to do with 
the commodity advertis^. For instance, a very interestmg 
picture of a prizefight, with one fighter landmg an uppercut 
on the other man's ]aw, constitutes the Inducement stimulus 
for an advertisement of cast-iron pipe The caption reads : 
" That baby has a cast-iron jaw I ” and the reader’s mmd 
is then gently led around to the idea that “ cast-iron " has 
come to be used, m everyday language, as a term synonymous 
with strength and durabihty Therefore, if one desires 
strong and durable pipe, one should buy cast-iron pipe. No 
attempt is made, in this style of advertising, to force the 
reader’s attention upon the goods advertised Rather the 
advertisement copy writer albes himself as completely as 
possible with the taste and mterest of his readers, and gives 
them a picture and a caption deahng with a sport they are 
already interested m. That is the essence of Inducement. 

In our modem American civilization advertising and 
publicity constitute the greatest sources of real power. A 
man can no longer be elected president of the Umted States, 
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for example, by sheer force of money or military threat. In 
the days of Julius Caesar a politician without military power, 
which, of course, was essentially dominant, was in a very 
precarious position. Usually he was destined to lose, first 
his office, and then his life. Julius, after completing his first 
consulship, organized an army and waited just outside the 
city of Rome until he had dictated the next Roman election of 
public officials. Cicero, by far the most mducive of the Roman 
politicians of that day, never became a permanent political 
power apparently because he never resorted to military or 
financial influence. 

In recent years we see precisely the opposite type of event 
taking place. Foch and Joffre were both unable to control 
French pohtical opmion and non-mihtary politicians ruled 
France throughout the great war Similarly m England, 
Lloyd George, that consummate inducer of pubhc opinion, 
outweighed such military geniuses as Kitchener of Khartoum 
and Sir Douglas Haig Thus we see a real change of motiva- 
tion in the political leaders of civilization from Dominance, 
in the old days, to Inducement in modem times Such men 
as Theodore Roosevelt and Woodrow Wilson, radically difierent 
in personahty though they were, demonstrated repeatedly the 
power of publicity and oratory over the pohtical destinies of 
the Umted States. In their pohcital manipulations of public 
opmion both men were motivated primarily by Inducement 
rather than by Dominance. 

Submisston. 

Submission is the most bafflmg and difficult of human 
motives to study objectively. Submission is intncately 
mmgled with Compliance m nearly all human behaviour. 
Compliance, moreover, operatmg as it does m the form of an 
inihibitory or repressive mechanism, tends to prevent Sub- 
mission in itself from being consciously recognized as a human 
motive at all. Comphimce with appetitive laws, customs, 
and leaders has led to a social stigma attachmg itself to any 
action which is frankly submissive. Submissive behaviour 
is characterized as childish, impractical, simple minded, and 
by similar terms of opprobnum. Yet Submission, nevertheless, 
is the basic motive underlying all human companionship and 
organized society. 

The earliest form of Submission appears in infant behaviour 
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daring the first few weeks of life. The average child, as 
Watson' points out, responds readily to stroking of the sldn, 
especially in the erotic zones. The infant also responds to 
coddling, hugging and petting. If a child is crying he stops, 
his muscles rdax, and he frequently smiles or makes cooing 
noises apparently indicative of pleasure. Before a child is 
one year old he begins to manifest more marked Submission 
activities. He watches friendly adults closely when in a 
responsive mood, and makes obvious efforts to act in accord- 
ance with their wishes. A child of nine or ten months may be 
taught, for example, to put his hand on his ear in response to 
the stimulus word " ear ** When the child is in a friendly 
mood he will always carry out this response when his mother 
calls for it. But when the baby is obviously irritated or 
dominantly mtent on some reaching or crawling activity, he 
pays no attention whatever to the stimulus word *' ear ". 
In short, infant responses of this type appear clearly to be 
motivated by Submission. We have observed instances 
where an infant’s attention may be held for fifteen nunutes 
or more by a mother who is patiently trying to teach the child 
the word " mamma " In one instance observed, the baby 
was too young to control his vocal chords in the manner 
required. Yet he moved his lips in close imitation of the 
mother's and made throat movements in an apparent effort 
to repeat the sounds his mother was makmg. It seems safe 
to interpret this behaviour as motivated by simple Submission 

It would seem to us that aU spontaneous, naive imitation 
behaviour on the part of both animals and human beings 
is motivated by Submission. The older instinct theories 
usually included imitation as one of the primary instincts. 
Moreover it would seem that all imitative behaviour must 
contain an element of submissive motivation even though the 
behaviour as a whole may be controlled by dominant or 
compliant motives. 

Young children between the ages of three and ten years 
old take obvious delight in Submission to their mothers or 
other beloved elders. Little boys, especially, frequently help 
their mothers in wiping dishes, picking up articles about the 
room, or following the mother about to carry something for 
her. It seems significant that these spontaneous services 
usually consist of actions which can be performed in the 

' J B Watson, cU , p laj 
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mother’s presence and under her immediate direction. The 
child frequently rebels if asked to run errands which take 
him a considerable distance from the mother. It would seem 
probable that the mother’s physical presence is the natural 
stimulus to Submission and that action at a distance from her 
becomes merely comphant in motive Since Submission is 
always positively pleasant and Compliance only mildly 
pleasant or indifferent, Submission constitutes by far the 
stronger motive. When Submission motives cease to operate, 
the entire behaviour pattern is usually controlled by totally 
different motivation which results in unit responses of a 
totally different t5q)e. 

Marked sex differences in Submission behaviour appear at 
adolescence Pnor to this period there is evidence that 
Submission motives have played a larger part in the behaviour 
of boys than of girls (the reverse bemg true of Inducement 
motives) But with the onset of sexual maturity boys’ 
behaviour would seem to manifest greater Dommance and 
Inducement while girls’ conduct evidences increase of Sub- 
mission motivation. From this penod on through adult life, 
however. Submission, whenever it appears, is hkely to be 
found compounded with Inducement in the erotic compound 
response of Passion Adolescent girls develop passionate 
attachments towards their mothers, teachers, and girl fnends 
as well as toward males. Frequently an adolescent girl forms 
such strong habits of Submission to her mother during this 
penod that she is utterly imable to break these habits of 
behaviour later in life Through the girl’s Submission, the 
mother is able to control her daughter’s dress, her tastes, 
the major trends of her personahty, and even her love affairs. 
The habit of Submission in these particulars makes for most 
ineffiaent behaviour on the girl’s part after she has become a 
woman herself. 

Hero worship which begins in adolescence and frequently 
lasts throughout adult life is a form of behaviour which seems 
motivated quite simply by Submission Respect and admira- 
tion for promment persons and those whose publicity 
personalities have been attractively built up play a great part 
in " mob psychology ” and the control of public opinion. 

In the last section we discussed the Inducement motivation 
of modem political leaders and of course Submission motives 
on the part of the public are the counterparts of the leader’s 
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Inducement which make it possible ior the public to be 
controlled in this manner. Nevertheless there seems to be 
no marked development in Submission motivation in modem 
times corresponding to that of the modem Inducement 
development. Submission motives are developed most 
naturally and effectively through free exercise of love passion 
and this is an emotion which has been especially repressed 
throughout the Christian era It seems probable, in fact, 
rthat a good deal of the dominant control of the public in 
older times was partly ascribable to the natural Submission 
motives of human beings which prevented the gieat masses 
of the populace from becommg as dominant as their tyrannical 
rulers. 

However this may be, it can easily be demonstrated that 
criminals, both ancient and modem, are primarily lacking in 
Submissive motivation. One of the wnters, acting as psycho- 
logist in a penitentary survey of Texas, interviewed 3800 
prisoners of both sexes in an attempt to analyze their personal- 
ities. Complete ph)^cal records, records of the crime, and 
records of the convict's behaviour dunng his imprisonment 
were available for this research The outstanding result of 
this study insofar as criminal motivation was concerned, was 
the conclusion that every criminal act and attitude (except 
those concerned with sex offences, which formed less than two 
per cent, of the whole) showed a subnormal admixture of 
Submission motives 

The habitual crinunal seems unable to beheve that any 
human bemg truly enjoys Submission to other human beings 
for its own sake. Cnmmals of this type are convinced that 
persons who obey the law do so from motives of Comphance. 
They believe that the law-abiding person's apparent enjoyment 
of Submission to persons m authority is merely an hypocritical 
pose motivated by Inducement ultimately controlled by 
Dominance, (which is the general motivation of all tsrpes of 
deceptive conduct.) The criminal feels that only persons like 
himself who recognize the hjrpocnsy of Submission to authority 
are sufficiently allied with himself for him to submit to in the 
way of friend^p or close association 

A study of the sexual histories of these same criminals 
showed that a large majority of them were motivated by 
strong Inducement in their sex relations with little evidence 
of well developed Passion. The startling conclusion suggests 
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itself that many criminals might actually be made into law- 
abiding citizens if their love passion were deliberately 
stimulated and developed to the point where they enjoyed 
Submission to persons placed in authority over them 
While the world longs for peace and seeks to attain it 
largely by dominant methods, it would seem pertment to 
remark that development of true Submission motives in 
human beings of all races and stations offers the only possible 
psychological hope for permanent peace between any two 
or more human beings hving together We are remmded of 
the Christian maxim that ** unless ye become as httle children 
ye cannot enter the kmgdom of heaven It may be that 
the uninhibited Submission motives of the natural child were 
the characteristics referred to as makmg possible the “ heaven " 
of peaceful human relationships. 

Compound Unit Response Motives. 

In adult behaviour motives are seldom simple, though 
compound unit responses motivating a given act may be 
analyzed into simple unit responses as we have attempted to 
do m the preceding paragraphs In order to sketch a more 
comprehensive outlme of human motivation, however, it 
seems advisable to mention bnefly the prmciple compoimd 
unit response motives. 


Nearly all human behaviour of the acqmsitive type is 
motivated by desire Acquisitiveness, however, is to be 
distinguished from ambitious stnvmg for power, fame or 
position. Motives of ambition may very probably contain 
some admixture of desire but this desire motive is clearly 
distinguishable from ambition motive Desire motives result 
always in efforts to possess some concrete thing or object. 
Ambition motives underhe behaviour which seeks to attam 
high esteem or admiration of other people, or possibly power 
over other people. Pohtical office-seeking is t 5 q)ically 
motivated by ambition while commercial tradmg and money 
making activities are t 3 q)ically motivated by desire Of 
course the pohtician may hope to use his office for financial 
gain m which case desire forms a subsidiary part of his total 
motivation. Business men similarly may hope to use their 
money and commercial prestige to secure public appomtments 
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or pablic favours of some kind. This indicates the presence 
of other motives joined with desire. Ambition would appear 
to be a complex motive containing the elements of Dominance 
and Captivation variously combined and directed toward 
dominating opposing forces in such a way that captivation of 
other people is thereby procured. 

Desire is the human motive which makes possible all trade 
and commerce. A merchant controls the behaviour of his 
customers to the extent of obtaining from them the price of 
his goods by utilizing the customer's motives of Desire for the 
goods purchased. Primitive peoples seem to understand 
the De^e motive in people and animals with considerable 
accuracy. The Desire motives of ammak are utilized to lead 
them into traps where food which arouses their desires is 
displayed The Desire motives of fellow tribesmen are utilized 
by offering goods or services to bring about profitable trade. 

Anglo-American law recognises as legitimate the control 
of one human being by another through arousing and utilizing 
Desire motives. If a merchant can arouse the Desire of his 
customers strongly enough he can make them pay a high price 
for his goods. The law sanctions this proceeding. But if 
the customer’s Desire is evoked by his own organic drives 
the law tends to place a limit upon the degree to which the 
resulting Desire can be utUized by merchants. For example, 
the hunger drive compels all human beings to experience 
intense Desire for food Nearly all governments from ancient 
Eg3T)t and Rome down to modem times have forbidden 
profiteering in common food commodities. In psychological 
terms these governments have passed laws prohibiting 
merchants from taking extreme advantage of Desire motives 
resulting from bodily drives which people cannot possibly 
escape. 

In modem times this same regulation of commercial 
utilization of other people's Desire has been carried still 
further. Governmental commissions such as the United 
States Trade Commission, and various state rent and food 
commissions have passed regulations prohibiting high prices 
of numerous commodities, the public Desire for which had been 
artificially built up by the merchants themselves. In short, 
modem law tends to recognize distinct limitations on the 
commercial utilization of human Desire motives, no matter 
bow these motives may have been aroused in the first place. 
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Desire motivation within reasonable limits results in whole- 
some, constmctive, and well organized acquisitive behaviour. 
When carried to extremes, however, Desire motives result in 
restless, insatiable cravings for inaccessible objects ; in 
wandering, aimless travelling about from place to place ; or 
in feverish, unbalanced seeking for excitement or pleasure 
which never satisfies the seeker. 

Satisfactton. 

Human conduct which is motivated by Satisfaction is for 
the most part peculiarly distasteful to other people who observe 
it. The miser, gloating over his gold is an extreme case of 
conduct expressive of Satisfaction motives. In more moderate 
degree the connoisseur, the art collector, the stamp collector, 
or the collector of antique furniture represent people whose 
behaviour in pormg over the objects which they have collected 
is motivated by Satisfaction. Usually the antique furniture 
collector’s collection is of far less mterest to other people than 
it is to him His friends may try to be poli te (Submission 
motives) when they are called upon to admire a newly acquired 
piece but they actually find the collector’s Satisfaction 
enthusiasm extremely boresome. People try to escape from 
observing other people’s Satisfaction behaviour as quickly 
as possible and this escape behaviour itself would seem to result 
from the fact that Satisfaction is a motive which it is very 
difficult for another person to uhtize for his own benefit. 

Very wealthy persons who acquire magnificent estates 
customarily surround these show places with high walls and 
fences to keep out the public at large. This conduct in itself 
is motivated by the passive Dominance element in Satisfaction. 
Thus, the poorer people whose desires to see and expenence 
unusual luxury and beauty of environment might find agree- 
able Satisfaction in mere inspection of the milhonaire’s show 
place are prevented from seeing it by the owner’s Satisfaction 
in its possession. The wealthy individual’s friends, on the 
other hand, whose desires to view luxury have long ago been 
satisfied, are called in to admire the place and thus further 
enhance the Satisfaction of the owner. In both instances i 
the owner’s Satisfaction-motivated conduct fails to give any 
satisfaction whatever to persons other than himself. Thus 
we may describe most Satisfaction behaviour as “ unsocial ” 

There is one important social application of Satisfaction 
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motives, however. There is a business maxim to the effect 
that " a satisfied customer is our best advertisement This 
maxim is essentially true. A person who has purchased an 
article which gave unexpectedly great satisfaction is likely 
to show off the article to his friends and to tell them what a 
wonderful purchase he has made. This behaviour on the 
customer's part is largely motivated by Satisfaction and such 
behaviour is. of course, extremely useful to the merchant 
who desires to sell more articles of the same sort. Thus we 
see that in commerce Satisfaction serves to direct the future 
Desires of satisfied customers and their friends toward the 
store where the satisfying goods were purchased. Moreover 
the customer’s Satisfaction tends to produce m him a 
favourable psychological condition for the arousing of new 
Desires for the same and similar types of goods. 

It would seem that Satisfaction m combmation with various 
love motives pla}^ an important role in marital faithfulness 
and constancy. A person may be capable of strong love 
for a short period yet wholly mcapable of keeping this love 
fixed on one individual or on a smgle family of individuals 
over a period of years. Such an individual probably evidences 
,a marked lack of Satisfaction motives. It is interestmg to 
note that New Englanders whose behaviour in the thrifty 
savmg of money, gloatmg over antique furmture, and emphasis 
upon the family tree is clearly motivated by Satisfaction, 
are usually extremely loyal and constant in their family 
relationships. Gra^ude also would seem to be a motive 
compounded of Satisfaction and Submission toward persons 
who have benefited the grateful mdividual. 

Passton. 

We have previously mentioned the importance of Passion 
motivation in connection with the development of Submission 
motives which differentiate law-abidmg behaviour from 
habitual criminality. This previous mention of Passion 
motives may serve to emphasize the fact that although 
Passion is an erotic response, its influence is not limited by 
any means to love affairs between the sexes, though its natural 
origin and development are closely connected with the erotic 
drive. 

Love behaviour, which consists primarily of eager surrender 
of one's self to a lover, is motivated by Passion. Though both 
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sexes manifest this type of behavioor, Passion would seem to 
predominantly motivate male love behaviour because of 
bodily structures and mechanisms described elsewhere at 
some length. ^ The behaviour of a man who becomes erotically 
fascinated by a beautiful woman and devotes the major part 
of his time and attention to the task of vrinning her favour, is 
motivated by the unit response of Passion Passion would 
appear to be the natural and efficient male motivation in love' 
affairs with the opposite sex. 

Female love conduct may. of course, be similarly motivated 
by Passion. Young girls expenence " crushes ” for older 
girls and men Mature women frequently become helplessly 
fascinated by the love attraction of a handsome man Under 
the influence of such an attraction, motivated by Passion, 
the woman may obviously seek to attract the man by trying) 
to yield herself to him. She may, in the phrase of an older 
generation. " throw herself at a man’s head ”. This type of 
obvious self-surrender on the woman's part, however, is seldom 
efficient in its effect upon the male A man’s vanity (1 e. his 
Inducement-Dominance) may be flattered tempoiarily, but 
his erotic responses are not evoked to any considerable degree 
imless the woman’s conduct is motivated by Captivation! 
rather than Passion True Passion motivation therefore.^ 
would seem to play a comparatively small part m female love 
behaviour of this type 

Occidental customs and social conventions largely taboo 
behaviour motivated by Passion Therefore, the development 
of Passion motives m natural sexual love behaviour of both 
sexes is definitely minimized Passion, nevertheless, represents 
one of the most powerful spnngs of human conduct and when 
it is diverted from its natural type of behaviour expression 
it tends to express itself in various disguised and indirect ways 
emphasized by Freud and the psychoanalysts 

Possibly the type of human behaviour most clearly motivated 
by Passion is religion. Of course a great deal of our modem 
Christian religion has become formalized and is motivated 
largely by Compliance with business and social necessities. 
Nevertheless considerable numbers of people, especially of the 
less educated classes, expenence the spontaneous urge to 
surrender themselves passionately to a personal Saviour and 
Redeemer. Such religious self-surrender seems definitely 

i W M Marston, op at., pp 317 fi. 
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motivated by Passion. The religious rituals of kneeling 
before the altar, bowing the head, rendering blind and un- 
questioning obe^ence to a beloved master, and especially 
confessing all the innermost secrets of consciousness to a priest, 
represent carefully worked out forms of Passion motivated 
behaviour. An extreme of this Passion motive would appear 
to be responsible for the behaviour of the early Christian 
na^gs who joyfully sought and endured physical torture 
as a consummate expression of their passionate self-surrender 
to their master. Religion, on the whole, seems to be a system 
of behaviour-training designed to teach Passion motivation 
to its disciples wthout permitting the natural physical Passion 
behaviour. Because of this hmitation it would seem that 


religions behaviour serves as an outlet for previously developed 
Passion motives more effectively than it acts as a stimulant 
to further development of Passion motivation. If the latter 
purpose could be accomplished religion would undoubtedly 
fu rnish a most important constructive mfluence in buildmg up 
in the public at large the only completely pleasant motive 
for social Submission to authority. 


Captivation. 

As we have already noted in regard to love behaviour 
between the sexes. Captivation would seem to be an out- 
standing female motive as contrasted to the typically male 
motive of Passion. Flirting is a type of fem^e behaviour 
clearly motivated by Captivation. Little girls frequently 
b^in to flirt with persons of both sexes at about the age of 
three. Flirtatious behaviour on the part of women ordinarily 
persists until motherhood, frequendy recurring once more 
in the mother's behaviour pattern a few years after childbirth. 

Behaviour of both sexes which seek to attract and hold 
members of the opposite sex, is motivated primarily by 
Captivation. Exhibitions of the body or of bodily skill or 
strength are motivated by Captivation when these acts are 
performed in the presence of the opposite sex and for the 
purpose of attracting their admiration. 

Female Captivation behaviour is likely to be more subtle 
than male behaviour similarly motivated. The female body 
seems naturally adapted to captivate men and, therefore, 
subtle inflections of the voice and female gestures and manner- 
isms even when not expressly motivated by Captivation, 
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nevertheless tend to produce that effect. More subtle female 
Captivation therefore customarily conceals its true motivation 
under various disguises, but nevertheless retains its efficiency. 

Women’s interest in clothes seems primarily motivate 
by Captivation. The underlying Captivation motive may 
be very general. It is frequently complicated by admixture’! 
of other motives. For example, a woman may purchase 
expensive dresses to dominate women rivals at social functions. 
Or she may select garments whose colour and texture delight 
her. In such instances her behaviour is partly motivated by 
" aesthetic response ” which seems to be an attenuated form 
of Satisfaction or Comphance response. Nevertheless, inter- 
mingled with these other, more specific motives there would 
seem to be a general Captivation motive nearly always present. 
Woman’s attention to dress, in short, pnmarily seeks to 
beautify her person and render it more intrinsically attractive 
to persons of both sexes. Even though no other person were 
present, as in a desert island situation, Captivation motives 
might still result in female self-adomment. The existence 
of Captivation motives in such a case would be ascribable to 
woman’s natural erotic drive as detailed in a preceding chapter. 

Captivation may mmgle with other motives of an appetitive 
nature to produce various t3q>es of attempted leadei^p and 
control of other people. We have already discussed ambition 
as a motive compounded from Captivation and Dominance. 
Religious leadership and leadership by sheer eloquence and 
charm of personahty possibly represent types of behaviour 
rather specifically motivated by Captivation. Certainly a 
woman’s " soaal charm ” exerted upon her social guests or 
companions may be attributed in l^e part to Captivation 
motives. 

Professional Captivation is found to a great extent on the ‘ 
stage. Chorus girls, dancers, and motion picture actresses 
who depend largely upon their physical attractiveness are 
carefully taught a type of behaviour which would express 
the purest Captivation motives, were such behaviour spontan- 
eous. While the actual motivation underljdng the stage 
performance of a successful chorus girl or actress may contain 
a considerable admixture of Desire for money and of Domin- 
ance in surpassiug rivals, such behaviour nevertheless, by 
virtue of its very success, would seem to be motivated to a 
considerable extent by Captivation. 
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The social value of Captivation motives is very great. Every 
social group from family to nation must have its leader. And 
social leadership motivated by Captivation in as pure a form 
as possible represents by far the most pleasant and effective 
form of control. Political leaders such as Abraham Lincoln 
and Theodore Roosevelt seem to have been motivated largely 
by Captivation (and its component Inducement) in the 
considerable amount of their time and behaviour which they 
devoted to attracting and controlling public esteem and 
admiration. 

Complex Unit Response Motives 

In completing our bnef sketch of human motivation it is 
necessary to mention complex unit response motives Many 
human personalities are probably incapable of acting under 
the mfluence of these motives for any considerable period of 
time. The reason for this seems to be that the unit responses 
in many personalities are not synthesized into complete 
creative patterns. In other words, many individuals have 
not developed their unit responses mto umt personahties. 
Whenever a unit personality appears, however, it represents a 
synthesis of simple and compound umt response motives 
into the complex unit response motives of Creation. In closing 
this chapter, therefore, we may suggest briefly the types of 
behaviour expressive of the two creative motives — origination 
and transformation. 

Originatton. 

Maternal origination in connection with conception and 
child bearing has been dealt with in a preceding chapter. The 
synthesis of umt response motives of Love and Appetite is 
accomplished in the mother's case by the natural procreative 
drive. 

Original work of an economic or artistic nature seems more 
characteristic of male behaviour than of female. It may 
be that s3mthesis of the simpler unit responses into Origination 
when it occurs in the female personality, tends to express 
itself more or less exclusively in procreative activities. How- 
ever this may be, we find that a great majority of the origina- 
tors of new forms of art, new ideas, inventions and innovations 
of all sorts have been men. We must, however, allow for the 
fact that some of the ideas resulting in these original creations 
may have come in the first place fiom wives and women friends. 
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Our own case studies indicate on the whole that Origination 
responses motivate a greater proportion of male than of female 
behaviour. 

Artistic creations such as the carving of statues, the painting 
of pictures, and the wntmg of stories, are motivated by 
Ori^ation response variously combmed with Transformation 
motives (using existing forms and materials of art to entertain 
or influence the public), and are also compounded with various 
uns}nithesized unit response motives of Appetite or Love, 
such as Desire for money, ambition for fame, Passion for a 
loved woman and many other motives Poetry such as that 
of Edgar Allen Poe seems to be motivated very largely by 
Ongination. Modernistic and cubistic paintings, musical 
compositions like those of C3mil Scott and Debussy, and stories 
like those of 0 Henry and Edgar Rice Burroughs give evidence 
of a high degree of Ongination motive. More conventional 
and more highly commercialized forms of artistic creation 
such as a majonty of magazine cover drawmgs, and motion 
picture productions, evidently are motivated less by Origma- 
tion than by Transformation and by vanous types of appetitive 
unit responses 

Ongination appears more frequently m art than in religion, 
commerce, socisil customs, or forms of government. Changes 
in these fields apparently represent a very slow and prolonged 
process of development by tnal and error. Nevertheless, 
Origmation motives may be traced in the appearance of new 
rehgious sects, radical changes in dress such as the short skirt 
and one-piece bathmg suit, new soaal customs and conventions 
hke Judge Lindsey's companionate marriage, and the 
occasional attempt to found a new pohtical party hke 
Roosevelt's Progressive Party, or a new form of national 
government hke the Soviet government of Russia. In most 
instances these changes in group behaviour may be traced 
to the Ongmation motives of a single leader. 

Mechanical and electncal mventions with which the present 
century is replete, probably represent the most clear-cut 
examples of Origination motives While many improvements 
in existing machinery represent adaptations of previously 
existing devices to serve the requirements of users, there are 
many outstanding inventions which caimot be traced to sources 
of this kind. 

Of course all original creations actually consist of previously 
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existing units or elements put together in such a way that 
the combined creation possesses new properties or functions. 
Thus we may trace the invention of the steam engine to the 
inventor's casual observation of how steam lifted the cover of 
a tea kettle. But it is at precisely this point that the Origina- 
tion motives of Isaac Watts begm to play an important part 
in the matter. Watts responded to this observation of the 
tea-kettle by combining steam and a movable container in 
such a way that a mechanical device with new potentialities 
and attributes was created. A million other people had 
doubtless observed steam moving kettle covers but lacked 
the Ongination motive to invent a steam engine based upon 
this same principle. 

Inventors would seem to be individuals whose entire pattern 
of unit response motives is synthesized rather completely mto 
a single complex Origination pattern of motivation. It seems 
significant m this connection that mventors are seldom able 
to apply their own original devices to practical require- 
ments of manufacture and commerce. A good mechanic 
notably lacking in Origination motives is far more efficient 
for such purposes 

T rans/ormatton. 

The mother’s behaviour in training and developing her 
children has already been mentioned as one of the natural types 
of Transformation activity. Paternal behaviour and attitude 
toward children and toward younger or weaker persons in 
general is motivated by Transformation response. Closely 
resembling this behaviour we may place that of the teacher, 
the athletic trainer, and the climcal advisor. The hfe work 
of these individuals is largely motivated by Transformation 
response. They perceive the shortcommgs and potentialities 
of their pupils or chents and respond by attempting to tram 
these individuals in such a way as to develop their personalities 
along the lines indicated. 

We have already mentioned that a great majority of the 
creations of all the commerdahzed arts are motivated by 
Transformation rather than by ongmation. The average 
commercial story writer, for mstance, recombmes a number 
of previously successful story plots and styles of writing in 
such a way as to adapt his materials to suit the public. Btt his 
motives do not lead him to put these materials together in such 
a way that a truly original story or new literaiy form is created. 
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The combination of elements is not such that the combined 
unit possesses new attributes or functions, not previously 
possessed by the separate parts. 

The activities of propagandists are motivated by Trans- 
formation response , at least insofar as the propagandists 
are sincere in their wish to help humanity by teachmg them 
a new truth. It seems to be the fact, moreover, that pro- 
pagandists are always motivated to a considerable extent by 
Transformation response, even when their motives reveal 
marked admixtures of Desires for money, ambition for power, 
and destructively dommant response toward rivals or dis- 
behevers in their doctnnes. The firm and sincere conviction 
that humanity is wrong m its present state but can be redeemed 
by the proposed modification of beha\'iour furnishes con- 
clusive evidence that a true Transformation response underhes 
the given propagandist’s activities Propagandists are seldom 
origmators. The reforms which they offer are almost in- 
vanably ongmated by someone else long before, as, for example, 
in the case of prohibition propaganda, the teachmg of 
Christianity and other religions by priests and churchmen, 
and the dissenunation of socialistic and other radical political 
doctrmes. By far the majority of teachers and propagandists 
are not interested m onginai creative activity but rather 
in the apphcation of existing doctrines to fit what they believe 
to be the needs of their clients, and in the Transformation of 
these clients along the lines indicated. 

Individuals whose motives are synthesized into an Origina- 
tion pattern are much rarer in any community than those 
possessmg some degree of Transformation motive pattern. 
But the latter are usually fiu: more influential withm their 
own social group or commumty. 

The above discussion of motivation is, of course, only intro- 
ductory. Although in the case of a given personality 
nhe motivation is usually extremely complex and only 
to be discovered by careful study over a relatively long period, 
tevertheless when we take a population at large the most 
important motivations seem to be Dominance, Compliance, 
Submission, Inducement, Desire, Satisfaction, Passion, and 
Captivation. Less usual but also important motivations are 
Origination and Transformation. The scope of our present 
discussion is too limited to include any but the most rudi- 
mentary and basic of human motives. 



CHAPTER XII 


Learning. Recaix and Intelligence 
Introductory 

All integrative combination of separate unit responses into 
endunng patterns of human behaviour depends upon kamtng. 
It is necessary, therefore, that we take up the question as to 
how learning is possible 

An eight months old mfant accidentally discovers his ear 
He pulls and twists it until his attention is distracted else- 
where An hour later he may voluntarily try again to locate 
his ear but is not successful His hand hits his head above, 
below, and beside the ear many times Sooner or later he 
may evolve a technique of hittmg his head with his hand 
and contacting the ear by twisting his head, but it will be 
many weeks befoie he teams to locate his ear directly. 

Putting his hand to his head is a very simple accomplishment 
compared to the many complex modes of behaviour that the 
baby must attain before he reaches maturity Yet it remains 
a true instance of learning and contains just as many psycho- 
logical problems as the mastery of calculus or the acquirement 
of engmeering or architectural skill. There are many tnals, 
many failures, many repetitions of the correct movement, 
gradual elimination of false motions, an increase of speed 
with each trial, and the final success Once the skill is attamed 
it is never completely forgotten and when well established 
can be recalled at will. As a result of great activity over a long 
period of time, a permanent change has been wrought in the 
infant'sj^behaviour. 

Preliminary Definition of Learning 

Learning can thus be defined as a basic modification of 
behaviour built up by previous activities. Both these 
elements are necessary. As the baby grows older his cry 
becomes loader and his arms and legs more active This 
behaviour is not learned, however, because, although there is 
a68 
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plenty of activity, there is no real modification of the native 
responses. These have merely been intensified and 
strengthened by the genetically controlled growth and inten- 
sity increase of the stimulus mechanism. 

On the other hand, if an adult seriously injures his foot so 
that he limps or walks with a cane or on crutches, there is a 
definite and irremediable modification, but it has been thrust 
suddenly upon the organism from the outside mstead of being 
built up from the inside In the case of the baby learning to 
locate his ear, both necessary elements are present in proper 
sequence, that is, a fundamental change in behaviour brought 
about by practice or experience. 

Leanung in this sense covers the whole range of acquired 
behaviour. We learn to fear the dark, cats, dogs, snakes, and 
rats, the sight of a Western Union messenger, or a tray of 
dental instruments These are modifications of our emotional 
responses and are sometimes established after but one intense 
and prolonged expenence with the conditioning object. We 
learn to play te nnis and golf, drive a speed car or an aeroplane, 
cook an appetizing meal , we can also learn the techniques 
that enable us to model a pleasing statuette, or pamt a sunset. 
These are all acquired co-ordmations of hand and eye. Our 
habits are learned , orderlmess, honesty, neatness, punctuahty 
or the reverse, hours of sleep, table manners, style of dress 
and the like. We memorize a poem, or the multiphcation 
table, the number on the pohee box on the comer, a section 
of the Negotiable Instruments Law, and this is still another 
t5q)e of learning We leam to be skilful engmeers, advertising 
men, lecturers, we evolve new principles in our chosen field 
and we say we have learned to thin k, reason, or reach 
conclusions. 


Where and How Learning Occurs 
All these instances are modifications of original part- 
reactions which, because of their permanency when once 
established, change the total unit response of the individuaL 
Modification takes |^oe primarily in the integrative centres. 
That is to say, the tennis player’s visual receptors are in no 
way modified as his play imj^oves. He learns to keep his 
eye on the ball, to judge distances, and to hit the ball at a 
given angle. Ihere is, correspondingly, no important change 
in his muscular capacity, though the neural connections 
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between mnecle and have been increased in number and 
greatly refined by bringing new facilitating muscular action 
into play. Nevertheless, neither the capacity nor the 
structure of the muscle has been fundamentally modified. 
Whatever basic modification takes place must occur, then, in 
the neurons and psychons connecting the incommg afierent 
impulses from the receptors with the outgoing efferent impulses 
to the muscles. 

It is further thought that this change is not made possible 
by any principle of neuron activity but is of psychonic origin 
instead ^ Changes taking place in the dendrite, cell body, 
and axone are for the mo.st part fixed in nature and have to do 
with transmission within the neuron. Changes takmg place 
within the psychon are motile and result m selection and 
retention which together constitute the functional bases of 
learning. 

Selection, that is, the determination of the intncate details 
of synaptic behaviour which shall go to make up the newly 
learned activity, is due to the equihbrium of synaptic resist- 
ances at the time of the initial act. The customary motor 
outlet IS blicked, when we are confronted with a new situation 
or when, for one reason or another, we are determined to 
change our behaviour Fortunately our particular type of 
nervous system, in addition to the mam pathways, is well 
supplied with collateral outlets, side-branchmgs, and inter- 
connecting pathways which permit a crossmg-over to other 
centres, and by this means form new outlets. The main 
pathways which provide for the customary behaviour are open 
as a matter of innate organization. The collateral or httle 
used branchings provide the structure for leammg the mynads 
of individual reactions which are developed m the course of a 
hfetime. New connections are also facilitated by the fact 
that " many different kinds of fibres may make ssmaptic 
junctions with a single neuron and furtheir, that the axone 
of a single neuron may divide so as to distribute its excitation 
to neurons of two or more different functional types in centres 
far removed from each other."* 

It is these two factors, varying thresholds of resistances in 

* Herrick says, " The synaptic junctions are probably the critical 
yomts m such functional modifications of reaction patterns, for the 
junctional re^on is known to be especially susceptible to such functional 
factoTS.” {Neurological Foundahons of AnitHoJ Behaviour, p 119 ) 

* C J Herrick, op cit , tulroduchOH to Neurology 
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the synapses under varying conditions, and a vast network of 
neural structxu'e not yet taken up by the innate reactions and 
therefore awaiting development as the experience of the 
individual dictates, that explain the vanety and range of 
individually acquired behaviour And there is also a third 
factor in s}maptic behaviour which explains retention. 

When an impulse crosses over the synapse, that particular 
piece of neural protoplasm can never again revert to its fcamer 
state of inactivity in regard to the newly set up response. 
The excitation in crossing over leaves a mnemontc trace which 
thereafter becomes a permanent part of the neural structure.^ 
The exact nature of this change is unlmown but is thought by 
most neurologists to be electro-chemical It is the most 
important structural factor pertment to the explanation of 
leanung smce its presence lessens the future psychonic 
resistance and makes it easier for excitations of similar rh5rthm 
again to pass the s)nnaptic bamer 

Hemck explains this factor from the neurological standpoint. 
He says, “ AU functions of the nervous system are facilitated 
by repetition and many such repetitions lead to an enduring 
change m the mode of response to stimulation which may be 
called physiologicad habit. This imphes that the performance 
of every reaction leaves some sort of residual change in the 
structure of the neuron systems involved These acquired 
modifications of behaviour are manifested in some degree 
by all organisms and this capacity bes at the basis of all 
associative memory, whether consciously or unconsciously 
performed, and the capacity of learning by expenence . . . 

" The simplest concrete memory that can appear in con- 
sciousness is a very complex process and probably involves 
the activity of an extensive S3^tem of assoaation centres 
and tracts. That which persists in the cerebral cortex between 
the initial experience and the recollection of it, is, therefore, 
m all probabihty a change in the inter-neuronic resistance 
such as to alter the physiological equilibrium of the component 
neurons of some particular associational system. 1 |What the 
nature of the change may be is unknown, but it is conceivable 
that it might take the form of a permanent modification of 
the synapses between the neurons which were functionally 
active during the mitial experience such as to faahtate the 

'■ S T Bok, " The Development of Reflexes and Reflex Tracts,” 
Ptyck «n Neurol , 1017, no i. 
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active partiapation of the same neurons in the same physio- 
logical pattern during the reproduction."^ 

Although the theory of permanent modification of the 
sjmapse has widespread acceptance among the neurologists, 
it has been challenged by some experimenters Lashley, for 
instance, tramed a rat in the Yerkes discrimination box with 
the left eye blmdfolded and then tested for retention with the 
blindfold changed to the right eye In the terms of the 
eiqierimenter, tte " transfer of leammg with the right eye 
was complete Lashley says m his conclusion, " It seems 
then that the theory of wearing down of the synaptic resistances 
is not applicable to this case of learning and we must seek for 
some other prmaple to account foi the altered conductivity of 
the nervous s)rstem.’’ 

There are two possible objections to drawing this conclusion 
from the experimental facts as given. First, considering the 
response as a unit, the kmaesthetic clues may be quite as 
important as the visual Their primary importance has been 
very definitely established in the case of maze leammg which 
consists basically of co-ordmations of muscles of the kinaes- 
thetic system. In the mitial part of tlie learning process 
exatations from the eyes, the ears, the nose, the vibnssae, 
and the contact receptors serve as contributory guides, but 
control is rapidly transferred to the kmaesthetic unit. After 
learning is completed, the response pattern is almost enturely 
kmaesthetic, with occasional reliance upon contact in times of 
emergency. In the case of discnmmation experiments, visuad 
reception is a part-reaction mvolving only a fraction of the 
total number of synapses going to make up the unit response. 
It can be presumed that there will be very httle resistance m 
the synapses of the visual centres since the aimmal has had 
considerable practice in seeing from bu1;h. The resistance, if 
any, comes for the most part m the correlation centres which 
are the same for both eyes 

The second objection to I^ashley’s conclusion is that blind- 
fold expenments as a whole have been taken to show that 
the training of both eyes proceeds simultaneously even though 
one eye is covered. If the right eye is focussed for middle 
distance left, the left eye will be similarly focussed m spite of the 
blindfold. The sensory part-reaction from the blindfolded 
eye, when it does take pku%, finds the paths already open m 

* C J. Heitick, op ctt. 
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the correlation centres. If this is the case, then the blindfold 
eiqieriment is irrelevant to the issue and has no bearing upon 
the question of whether or not synaptic resistance is reduced 
by the passage of the nervous impulse. 

The Learning Process 

We have taken some pains to define learning as the 
permanent modification of behaviour as a result of expenence 
and to show that the number of s5mapses and the nature of the 
synaptic tissue provide sufficient ph5reiological plasticity 
for the m5niads of modifications that are the end-result of 
learning It now remains to study the learning process m 
detail and to discover whether or not the expenmental facts 
as we know them, are explainable by further elaboration of 
this physiological explanation. 

Animal Learning 

Experiments in animal leammg have been either of the 
maze type or the problem box type The mazes ordinarily 
used are adaptations of the ground plan of the gardens of 
Hampton Court m England The animal is placed in the 
maze at the entrance, the maze is locked, and the animal is 
left to find the exit Proper motivation, of course, is import- 
ant If the animal has just been fed, it will probably lie down 
and go to sleep. Usually hungry animals or animals in heat 
are used. If the problem box type of experiment is conducted, 
the animal is placed in a cage from which he can escape by 
manipulatmg a simple lock 

Maze learning ; White rats are more frequently used in 
the study of maze leammg than any other anun^ \Vhen 
first put m the maze they wander at random, exploring every 
cul-de-sac m turn, and only by chance reach the food box. 
The first trial is charactenred by great energy and in about 
half an hour the rat may run thirty-six hundred feet At 
the end of thirty trials he traverses the distance from entrance 
to food box m half a minute or less, running a total of only 
forty feet. 

Watson, who has investigated this type of learning in great 
detail, has shovm that it is largely dependent upon proprio- 
ceptive clues By conducting a series of experiments m 
s^hich he eliminated successively vision, hearing, feeling, and 
contact receptors, he found that with the previously trained 
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ratd there was no appreciable loss in efficiency and that un- 
trained rats learned in the usual number of trials, nor was 
their final speed any less than that of the trained rats. 

Problem box learning : Many types of animals have been 
experimented with in the problem box, including cats, monkeys, 
racoons, birds, and dogs. Cats are more frequently used 
than any of the others. When the animal is first put into 
the box, it races around, paws at the bars, and enters upon a 



ENTRANCE 

Figurb 39 


period of furious activity. The bars continually repulse the 
animal but the lock gives way slightly, so that the attack is 
gradually focussed upon the lock, until a chance movement 
frees the animal. On succeeding trials the animal frees itself 
more quickly, until finally the problem box has been learned. 

Basmg our analysis upon these two types of learning, we 
can say that learning is primarily the building of a response 
through a gradual integration of isolated part-reactions. 
These part-reactions have all been experienced before, but 
now they are gathered together in a series, the sequence of 
which is dictated by the conditions of the new problem. 

The building up of this sequence is characterized by three 
periods of activity : (i) a phase of random, sporadic, and 
useless activity with slight serial connection in a few s^^nents, 
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but for the most part iuiint^[rated ; (2) a second phase 
characterized by the gradual elimination of false movements 
and the fixation of efficient movements ; (3) the final period 
of welding the efficient movements into a unit response 
pattern. It should further be noted that neither the sub- 
stitute stimulus nor the substitute reaction appear in this 
typical learning utuation. We shall comment further upon 
this fact in our later discussion of the conditioned reflex as an 
explanation of retention. 

Human Learning 

Can human learning be equally simplified ? Experiments 
with the pencil maze and with mechanical puzzles show that 
human b^aviour while learning is very similar to that of the 
animals. There are many random, exploratory movements 
at first, which are gradually lessened as the experience is 
repeated. The human being is just as unable to eliminate the 
cul-de-sac at the end of erne trial as is the animal. 

There are three differences, however, that can be 
demonstrated. The first is that the human being profits 
by recall of past errors, that is, a clue institutes an ideational 
or verbal trend that permits him to run the cul-de-sac in his 
head instead of with his hand. In the second place, the 
human being profits by insight, that is, he can get at the 
principle of the problem by verbally or ideationally utilizing 
past experiences of a similar sort ; and thirdly, he can utilize 
the learning of other human beings by imitation Some 
animals have been shown to have done this also, but they are 
the exception rather than the rule. 

These variations, although they short-cut the time required 
to establish the new response, do not change the fundamental 
trial and error procedure. No one in learning tennis can 
imitate the instructor’s motions immediately. A long penod 
of practice will ensue before the model can even be approxi- 
mated. Whether in the long run similar perfection of form 
will be attained, depends on the pupil's native equipment. 
His physiological limit may be attained long before he reaches 
the professional's excellence or he may m time exceed his 
teacher. Having a model, however, is expedient. It ensures 
a m axi m u m of correct responses in as ^ort a time as the 
native equipment of the learner will permit. 

Recall and thinldng as aids to learning are also time savers. 
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Recall means doing a single part of the problem in your head 
and thus eliminating physical activity. In thinking out the 
principles of a probl^, thaie is a great internal activity, 
considering this possibility and that, rejecting this solution, 
retaining a part solution here and a part solution there, until 
the problem is solved. Even though this t3?pe of activity 
is substituted for running to and fro, very few people are able 
to get all the facts and reach correct conclusions. There is 
usually a period of physical trial and error also. 

In spite of these helps then, the fundamental problem for 
humans remains the same as it is for animals By what 
means is retention established ? How are false moves 
eliminated and successful ones retained ? 

ROetaion 

There have been many answers to the problem of retention. 
The tendency is with most theories, however, to isolate one 
single aspect of behaviour and make this single factor account 
for the whole leammg process. The learning process, on the 
other hs^id, is a complex affair dependent fundamentally upon 
synaptic modification. How and why these synaptic traces 
are effected in the first place, and further how some are 
cancelled and others remforced by projected neuronic con- 
nections, is a matter of many factors workmg together toward 
a common end, rather than the resultant of a single isolated 
experience. In other words, there is a fundamental, m- 
escapable process which occurs in every type of learning 
and results in permanent modification. It is not a simple 
process but is, rather, exceedmgly complex and must be 
explained as such. 

Factors in Behaviour which Make for RetenHon 
I. Frequency 

In establishing a new and permanent type of response it is 
first necessary to overcome resistance at the synapses along 
the constituent conduction paths. In his first attempt to 
accomplish this result the animal and the human being by 
random and sporadic movements, open up every possible 
t3T)e of response which might directly or indirectly contribute 
toward the end result. With each repetition of the journey 
certain responses are repeated, not as isolated units, but in 
series, as parts of a larger unit. 
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With each repetition the series of nenronic connections will 
be more and more extensive. Suppose the series for the 
proper pathway consisted of A, B, C, D, E. The rat in the 
early process of learning might run from A to B, then down a 
cul-de>sac and back along C. down another cul-de-sac and 
back to D and E. Eventually the goal is reached and the 
total process completed. When the next trial occurs the 
physiological foundation for the serial unity of A and B is 
already laid and is merely reinforced by this second running. 
The moves which fill the gap between B and C are mutually 
conflicting and inhibitory. The mnemonic traces formed for 
the movements m one direction are broken up by those of 
equal power in an opposite direction. Now it is conceivable 
that when the rat stood at the end of the second path and was 
confronted with the possibihty either of enteiing the ail-de-sac 
or of passing along path C, &at a conflict of tendencies took 
place. But the tendency to enter the blind alley being 
stronger, the ammal took that path. There still remains, 
however, the tendency toward the alternative and correct 
pathway along C. In other words, the start of the serial 
connection between B and C is already laid so that when the 
animal takes the correct path either by chance or because he 
would avoid the conflict set up by the cul-de-sac, he is re- 
inforcmg the initial tendency in the right direction. In any 
event the right path, once traversed, adds another increment 
to the senal pattern, carrying with it an increase in the total 
facilitation of impulses This faohtation drains into its 
pathway any impulses, from weaker reflexes and its strength, 
coupled with the weakness of the mutually inhibitory paths 
in the cul-de-sac, brings about the elimination of incorrect 
moves and the establishment of correct ones. 

As the number of trials continue, the correct movements 
are repeated again and again in the same senes Each 
additional tried means a more unified pattern of response 
which continues to be repeated as a unity, whereas the incom- 
pleted portions (and by incompleted we mean sporadic, 
isolated movements having no unity one with another and not 
directed toward any one channel) will never occur twice alike 
in the same sequence and, therefore, can never be said to be 
precisely repeated. 

With each trial the unbroken stretch of the unified 
series becomes longer, and in time a final successful 



INTEGRATIVE PSYCHOLOGY 


*78 

response eliminates all false moves and includes the ^ole 
correct path. Frequency in this sense, that is, repeated 
repetitions of unit wholes, is probably the most important 
single factor in the learning process. If taken, however, to 
refer to the repetition of i^lated movements, as Watson 
used the term, then it is without significance, for the reason 
that certain isolated, incorrect movements are sometimes 
repeated more frequently than single successful movements. 

The frequent repetition in series also affords an explanation 
of Thorndike's law of exercise. Thorndike used the analogy 
of the muscle to explain the stamping-in part of the learning 
process. A muscle which is used hequently, is built up to 
greater strength vrith each repetition. A muscle which is 
disused atrophies. Applying this law to learning, frequent 
repetitions of the correct response increase the effectiveness 
of the phj^iological mechanism and, by so doing, result in 
stampmg-in the response. In the same way the incorrect 
motions are lost through disuse. It should be pointed out, 
however, that the physiological basis consists of connecting up 
unit responses tn teams, with a mnemonic trace of each con- 
nection left on the integrative tissues, or psychons. 

2. Recency 

Under ordinary conditions, the most recent association 
is the one to be first re-established. If the last time we 
motored to town, we turned left at the cross roads, we shall 
tend, other things being equal, to make that same left turn 
on our next tnp also. The mnemonic trace most recently 
established is stronger than a connection of similar strength 
but of earlier origin, unless the earlier connection has become 
permanently established physically on account of many 
repetitions. If during childhood we are taught to pronounce 
progress with a long " o ” and later are sent to a school where 
the students pronounce the word with a short " o,” recent 
hearing of the short "o" may make us tend to use it 
occasionally, but on the whole, by and large, we shall tend 
toward the earlier pronunciation. We are forced to conclude 
then that while recency may play an important part in 
fixation, it is only occasionally a decisive factor. In the long 
run, frequency outweigh recency unless the time interval 
is very short. Presumably, in the case of learning, the two 
factors are worldng to fodlitate each other, that is, the already 



LEARNING. RECALL AND INTELLIGENCE 279 

established segments of the unit response are repeated with 
each trial. They therefore occurred in the last trial and are 
both the most frequent and most recent. In the case of an 
incorrect part-reaction, recency may tend toward repetition 
but only until the momentum of the total reponse gets imder 
way. 

3. Iniensiiy 

Intensity is also a factor which co-operates with frequency. 
It may be said to help, if not determme, fixation. Pro- 
pagation of nerve impuls^ which lead to the correct responses, 
means the directing of all the animal’s drive or tendency to 
action in one closely integrated neural pattern. As the 
integration becomes more miified the true response becomes 
more vigorous and intense The main path is run rapidly 
witliout any break with a free flow of energy along the neural 
paths. At the same time the impulses governing the in- 
correct responses become weaker and less mtense and finally 
declme altogether. 

4. Congrutty 

The fixation and ehmmation of new responses have been 
explained on the basis of congruity. That is, all acts which 
harmonise are retained and remforce each other, whereas 
all acts which inhibit or conflict with each other are cancelled 
out. The reflexes which make up the correct response must 
be in harmony both with the self activity of the organism 
and with each other. In the cases of maze learning which 
we have been using as an example, the self activity of the 
organism is focussed usually upon finding food. The stomach 
is in a violent state of activity, the ensumg hunger pangs 
send afferent impulses to the cortex, which arouses the 
skeletal muscles and precipitates chemicals into the blood 
stream, and also sets up general activity of the organism. 
Under these conditions almost any sort of random activity 
will be in keeping with the inner condition. This would 
not be so, as we pointed out before, if the animal or human 
had just had a good meal. It is only with quite an effort 
that violent skeletal activity can be engaged in when we 
are completely satisfied and m the process of digesting a good 
diimer. It would be quite futile to attempt to get an animal 
to learn to run a maze under such conditions, so that it may 
be said that the more amgruous the new reactions are with 
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the self activity pattern or actions of the organic, the more 
they will be enaUed to get through to motor outlets and so 
leave s}maptic traces. 

It is also true that the part-reactions which go to make up 
the successful unit response must be in harmony with each 
other and particularly must each part-reaction harmonise 
with that which immediately follows it. This congnuty 
of parts is involved m the unity of the basic pattern and m 
the ebmmation of conflicting and non-essential part-reactions 
The less conflict there is between part-reactions at a given 
stage, the greater the freedom of outlet that will ensue. 
The rat which has his free running activity abruptly blocked 
by the physical presence and incommg sensations of a ter- 
minated cul de sac, experiences a complete inhibition of 
motor outlet. The paths will have to be re-estabhshed before 
general facihtation and congruity of action will occur And 
while it may be that the imtial eUmmation of a cul de sac 
is a matter of sheer chance, yet it is quite true that the unity 
and congnuty of the resulting response will so effectively 
reinforce the neural pathway and so permanently modify the 
S3mapses involved, that the incorrect movements cannot under 
normal circumstances be established It follows as a corollary 
of these two projxisitions that the more incongruous two 
actions or reactions may be, the quicker the weaker of each 
incongruous pair of groups will be dimmated from all sjmaptiC 
trace or learning This result ensues because its synaptic 
antagonist or opposite will form a trace in an opposite in- 
hibitory S 5 maptic direction. The points of contact from 
each synapse will be opposite and they will be organised 
against each other and will therefore cancel out 

Some pracUcal aspects of the problem of retention 

The integrative explanation of learning that we have en- 
deavoured to set forth in these pages, makes it possible to 
understand some of the practic^ findings that have been 
made in regard to efficient fixation. 

Most experimentalists agree, as between one long session 
of practice and two short sessions a day, that the shorter 
sessions are more efficient than the one long one ; in other 
words, that spaced learning is more productive of results 
than unspaced learning. Such a conclusion is consistent 
with the process of synaptic modification that must ensue 
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before the new response can be established. The number 
of s3mapses excited and the an^ount of synaptic modification 
that can be accomplished at any one time is limited. Spaced 
learning permits a maximum of modification with a minimum 
of fatigue and gives the mnemonic traces left by one short 
practice period a chance to become permanent before more 
learning is attempted Spaced leammg also gives unumfied 
reactions a chance to disappear. 

There is great individual variation in the matter of the 
effectiveness of whole versus part leammg. Where the serial 
arrangement of the response is a factor, then the whole method 
IS better because it permits a maximum facihtation of impulses 
with greater resultant intensity mto a umt motor path 

In the mnemonic factor al^ can be found a contributory 
explanation of the plateaus which are so frequently found m 
learning curves A typical curve shows negative accelera- 
tion, that is, most people learn much more during the first 
tnals than they do after they have been practicing awhile 
Very often m the middle of such a curve will be found a level 
portion where apparently no progress at all was made. This 
is called a plateau Plateaux may sometimes be traced to 
discouragement, lack of interest, fatigue, illness, or other 
similar conditions. At other times leammg apparently 
ceases from no obvious cause and is usually followed by a 
sudden spurt. In such cases it is thought that the previously 
formed S}maptic modifications require time to set The 
electro-chemical change is stdl operative, is functioning 
to imify the whole pattern, and further change cannot take 
place until the imtiri modification is completed. 

Transfer, if it does occur, is only possible physiolcgically by 
the utilisation of identical serial response units by two different 
types of leammg If there are no such common elements, 
then the transfer will not take place. 

Individual differences in learning capacity are due to 
differences in number and type and degree of synapses 
capable of modification. With some individuals, the S5maptic 
tissue is more highly sensitized, the whole integrative organism 
more plastic, and the individual can therefore learn more 
than his fellow of poorer native endowment. 

Successful Completion of Actions or Reactions 

It is generally held that successful comifietion of an act has 
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a veiy important efiect upon establishing the neuronic con- 
nections which go to make up the new response. An old 
theory involving this point held that an act successfully 
comfdeted was pleasant whereas the unsuccessful act was 
unpleasant, therefore the right act because it was pleasant, 
would be stamped in whereas the response that brought 
annoyances would be eliminated. Such an explanation leads 
us round in circles since it amounts to saying that the com- 
pleted act results in pleasantness and then turns round and 
brings about that which had already occurred, namely success- 
ful completion. In light of our integrative explanation of 
learning it may be clearly seen that successful completion 
greatly augments aU the factors previously enumerated, that 
is, the umformity of pattern built up by frequent repetition, 
the free flow of impulses that constitute mtensity, and the 
greater harmony resultmg from mcreasmg congruity. This 
result IS accomplished by the strengthening and intensifymg 
of the general motor outlet for the many part-reactions that go 
to make up the completed response, through the final transfer 
of the total unit of neural energy activating the just completed 
respMise to another completely different pattern of activity. 
All these factors cause greater alhance of motor impulses, 
and this alhance actually ts pleasantness, according to the 
integrative theory. 

Hunger, it will be remembered, is characterized by a great 
intensity of sympathetic iimervation which sends impulses 
to the skeletd muscles, increases the supply of adrenalin, 
and increases the blood supply to the surface of the body 
At the sight and smell of food which occurs with a successful 
run of the maze, what happens ? The balance of power switches 
from the sympathetic to the vagus centres, blood supply to 
the muscles is decreased, impulses to the viscera which speed 
up the sahvary and gasttic flow and otherwise facihtate 
digestion are increased, energy is drained from the old response 
into the new. By operation of the principles of facilitation 
and drainage this transfer focuses all bodily activity mto one 
channel and in so doing tends to bring all the straggling 
impulses in the food-seeking response into line. Those stimuli 
witl^ connections to both the correct and the mcorrect motor 
outlets will tend to be drained into the correct pathway on 
account of its comparatively greater strength. At the same 
time those stimuli vducb have conuectiops tQ the right path- 
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way but are subliminal, that is, they would not of themselves 
be sufficiently strong to innervate the final motor path, are 
re-enforced by other stimuh which are sufficiently powerful 
The impotent stimulus is rendered effective and the excitation 
of the correct response is increased. It is quite true that this 
increased facilitation is pleasant but it is also true that the 
pleasantness is an effect rather than a cause, a point which is 
explained in detail in the chapter on Emotions. 

In this manner successful completion accentuates and 
enhances the effect of all previous facihtations. By opening 
up a wide motor path it exerts a general fixative effect on the 
sensitive psychonic tissue and thus insures the later duphcation 
of the correct response. 

After all is said and done, however, the crux of the learning 
^ process is the stamping-in of integrative connections between 
parts of the successful response and the integrative elinunation 
of useless part-reactions. Our view that this is primarily 
due to the repetition of the correct part-reactions »« fhdr correct 
order and tnte^ative relationsktp, is worth emphasizmg here. 

The physiological basis of learning is thus the strengthening 
of the proper synaptic modifications by repetition. The 
correct pattern of part-reactions is strengthened in this fashion 
because it is the only series ever repeated as a series. Isolated 
mistakes may be repeated again and agam, but they are not 
repeated twice m the same order, whereas the correct part- 
reactions that go to make op the total response are always 
repeated in the same order, or integrative relationship to other 
part-reactions in the successful unit response, smce it is their 
order that makes them the correct part-reactions. What 
is really learned is not a number of part-reactions but the 
integrative relationship of these elements. 

The Conditioned Reflex 

The conditioned reflex was originally used by Pavlov to 
refer to the substitution of a neutral stimulus for a natural one 
in bringing about a reflex response. Pavlov, noting that the 
sight and smell of food excites the salivary flow, set out to 
discover whether or not some other neutral stimulus could be 
made to have the same effect. He used d^ as subjects 
and worked chiefly with the nutritive and reject reflexes. 
By sounding a bell and keeping it ringing until after the food 
was presented, be found that after thirty tnals the salivary 
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flow occurred if the bell alone was sounded. He called the new 
reaction a conditicmed reflex. 

Techniqw for Integrating Substitute Stimuli 

In developing a new reflex there are three possible ways 
of combining the neutral stimulus with the natural stimulus. 
The bell may be started before the food is shown, or started 
simultaneoudy with the presentation of the food, or it may 
be rung after the food is put before the dog. Only the first 
two methods are effective in bringing about the desire response. 
To test the third possibility one experimenter made 427 
presentations of vanillin, five to ten seconds after the mouth 
was stimulated with acid, without result, whereas only one 
trial in the reverse order was necessary to bring about the 
response. 

Although it is best to have the excitation of the neutral 
stimulus overlap that of the natural stimulus, successful 
expenmaits have been conducted allowing quite an interval 
of time between the two. The longest elapsed time reported 
has been 30 nunutes In such cases the final response is due, 
not to the neutral stimulus itself, but to its trace left in the 
central nervous system, 

Sifibstitute Response 

When American experimenters began to work with the 
conditioned reflex they proceeded to apply it to more complex 
conditions. Children naturally afraid of only loud noises 
and falling could be made to fear the dark, animals, insects, 
or an5dhing else. By operation of the same mechanism these 
feaira could be removed. The resulting change was known 
as the substitute response. To cite a simple instance, an 
electric shock in some parts of the body will combine with 
food and incite salivary flow mstead of withdrawal. If the 
shock IS given in other parts of the body, the shm bone for 
instance, the conditionmg will not take place. It will be 
seen that this procedure removed the experimentation from 
the field of simple reflexes to the control of quite complex, 
though native, forms of response. 

Popular Usage 

In addition to the wider apphcation of the concept in 
scientific circles, the term coa^ticmed reflex has received a 
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¥ridMpread popular usage, wherein it may mean any kind of 
modification regardless of the underlying mechanism. 

Objections 

With this background of what the conditioned reflex started 
out to be and what it has now become, we shall try to discover 
whether conditioning can legitimately be used to explam 
retention. Let us first take the objections. 

1. Even when strictly used the term has been objected 
to because the conditioned reflex is not a true reflex Lang 
and Olmstead^ conditioned the salivary flow to the beat of 
a metronome. They then cut the sahvary receptor tract 
leaving the effectors intact. Nevertheless, when the metro- 
nome was started, the new response did not occur. This 
fact demonstrates that the beat “ reflex ’* was dependent upon 
a second neural mechanism, namely, the sahvary reflex, for its 
potency, which could not be the case were it a true reflex. 

2. The integrating of a substitute stunulus, if it can be 
called learmng at is learning of a very low order. It 
will be recalled that we have defined learmng as a permanent 
modification of behaviour due to expenence. From one 
point of view any new mtegration might come under this 
definition because it is a change m behaviour. But even 
if this point be granted, the substitute stimulus can hardly 
be compared with a complex behaviour pattern built up 
after much practice and permanently established In some 
instances mtegration with the new stimulus cannot be brought 
about at all, and when it is successful it never lasts. This 
is not consistent with true learning, m which permanency 
IS a basic factor 

3 The use of the term substitute response is not well 
founded neurologically. On a previous page we gave a 
short description of the conditioned response, using the electric 
shock and food reflexes as examples. A careful analysis 
of the integrative pnnciples involved will show that the final 
result is either another substitute stimulus or else just the 
normal reflex To explain this .situation by diagram. 

Food — > Sahvary Flow. 

Harmless shock — > Withdrawal. 

Noxious shock — > Greater Withdrawfil. 

1 J M Lang and J M D Olmatead, *' Conditioned Reflexes and 
Pathways in lie Spinal Cord," Amer Jour Pkystol , 1923, 65, 603*611. 
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An attempt is made to condition salivary flow, first to harm- 
less shock and then to noxious shock. If the harmless shock 
is presented a sufficient number of times together with food, 
its natural withdrawal response is inhibited and the shock 
alone induces salivary fiow. But why should this result 
be called a conditioned response ? It is the salivary reflex 
that is being conditioned and it is the salivary reflex that 
becomes int^ated with a new stimulus. Being biologically 
the stronger of the two original reflexes, it inhibits the natural 
response to hamfless shock and then drains off the excitation 
of the shock to reinforce its own motor path. Later, when 
the harmful shock is used, the shock reflex becomes neuro- 
logically supreme, the connection with the food reflex is 
wiped out in toto and the withdrawal response reinstated. 
The same thing happens in building or eliminating childish 
fears. The prepotent reflex always dommates. The loud 
noise, being stronger, integrates the rabbit as a substitute 
stimulus. To reverse the situation and say that the rabbit 
has integrated a substitute response is only confusing, be- 
cause such a concept gives an integrative potency and 
dominance to the rabbit that it can never at any time possess. 
This situation seems to go to the heart of the matter. The 
natural stimuli and their natural responses are so firmly 
rooted in the physiological mechanisms of the organism 
that they always tend to re-establish themselves in their 
natural state. The substitute stimulus is only potent in 
so far as it is a real substitute or signal for the natural stimulus 
—some physiologists go so far as to say only in so far as it 
has meaning As soon as this relation ceases, the new reflex 
is broken up. Some reflexes, hke the knee jerk, cannot be 
conditioned at all. The pupillary reflex, after takmg 400 
trials to establish, is lost m three. In view of these facts, 
it would seem that the conditioned reflex instead of being 
cited as a fundamental type of learning, might afford an 
excellent argument agamst all possibihty of ever learning 
an}rthing at all. 

What is there, then, in this situation that makes people 
feel as if the conditioned reflex were somehow basic to the 
phenomena of modification? Probably this feeling arises 
because the conditioned reflex, when it is actually brought 
about, affords a simple and dear-cut illustration of one 
fhndamental t3^ of integration, namely, the drainage of 
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the lesser reflex into the more powerful one If we are to 
use conditioning in this sense we should say so and cease 
from any further reference either to reflexes, substitute 
stimuh, or substitute responses. For it is in this sense and 
this sense only that conditioning can be said to be basic to 
learning 


RecaU 

We must now take up the problem as to how a learned 
response becomes subject to the recall process. After the 
new response has been correctly learned and fixed with some 
degree of permanency, its future use to the organism will 
depend upon the readmess with which it can be reinstated 
or recalled. There are, for the sake of analysis, three types 
of recall. The first refers to the unverbalized motor responses 
that are bmlt up after a long period of practice, such as 
walking, swimmmg, and skating and so on. This class 
might be termed simple sensory-motor recall. The second 
class might be termed associative memory or assoaative 
remembenng. This class of behaviour is sometimes reported 
upon as if it were in a category by itself, but allowmg a 
dividmg hne to be made between leanung and remembering, 
the two stiU have m common the need for fixatmg some 
materials and elimmatmg others The mam difference is 
that in one case a purely motor behaviour pattern is acquured 
while in the other a senes of verbal symbols is impressed 
upon the neural tissue. The second difference is that m 
the case of assoaative memory the emphasis is upon the 
abihty to reproduce the origmal material more or less exactly 
in its origmal sequence. A third type of recall can properly 
be designated as emotional, since it consists m the remstate- 
ment of the original motor-centre portion of the learned 
response (as we show later, this part of the response is 
clo^y connected with feelmg and emotion) In human 
beings complete recall will involve all these three elements. 
In most cases recall is not complete because one or another 
of the three elements is partially or wholly lackmg. 

There is also another aspect of recall that frequently causes 
confusion m the estimation of its completeness, especially 
in r^;ard to the recall of inadents in testimony. This is the 
fact that only what has been perceived (consciously) can be 
recalled: much incompleteness pf testimony is due to in- 
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completeness of original perception rather than to incom- 
pleteness of recall. 

This was suggested by an experiment at the American 
University, Washington, D.C., conducted by one of the 
writers. At this experiment an incident was portrayed 
before two classes of lawyer witnesses, one class not expecting 
the experiment and the other knowing it would be made. 
The differences in the results between expectation and non- 
expectation were much smaller than would be supposed, 
but the most striking result was that in both cases only one- 
quarter to one-third of the incident was recallable by the 
witnesses. It was impossible to say with confidence how 
much of this meagreness was due to failure of origmal 
perception and how much to weakness in recall processes ; 
but the evidence adduced suggested that much of it was due 
to actual lack of original perception.^ 

The Synaptic Process of Recall 

Our subject now, however, is the recall process itself. What 
may we suppose to be the basis of this process when it does 
talm place ? In the first place what is recalled is what has 
previously been learned, and we have said that leanung is a 
process of S}maptic modification whereby a certain senes of 
part-reactions becomes unified in a special response pattern. 
The question of recall is the problem as to how this pattern 
is reactivated either in whole or in part. 

We may note at once that such reactivation alwa]^ occurs 
as the result of a clue. This is true both in voluntary recall 
and in the involuntary (unconscious) recall so largely used 
m psychoana])rsis It is also true with regard to aU three 
classes of recall, sensory-motor, verbal, or emotional. It 
must be noted, however, that so far as concerns human beings, 
almost all recall is initiated m the airrelation centres and thus 
begins as a process of mtellectual (usually verbal) recall, even 
when it is a question of taking up bicycle nding again after a 
lapse of years, or of similar muscular activities Remembering, 
in fact, is the overwhelmingly usual type of human recall 

We must remind ourselves that synapses are real things 
and that among other attributes, they bear actual spatial 
relationships to one another. This means that the successive 

^ W, M Marston, “ Studies m Testimony," Journal of Crtmtnal Law 
and Criminology, vol. XV., no. i. May, 1934. 
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or serial sjmaptic modification that is the learning process, 
establishes a certain path¥^y among the synapses involved. 
Suppose such a sjmaptic pathway has once been established 
but IS not, at the moment, servmg as a channel for nervous 
impulses. Let us now suppose that a clue (a group of such 
impulses from some exterior or interior source) impinges upon 
it. The result will be that the clue impulses enter the synaptic 
pathway wherever they strike it, and will then follow this 
pathway itself because, due to the fact that it represents a 
learned response, it offers the lowest synaptic resistance of 
any further pathway from that point. 

We may note m passing that the clue must be congruous 
to the process to be recalled From our pomt of view this 
subjective statement adds no difl&culty necessitatmg a long 
explanation. It really means that the impulses representmg 
the clue must have a special pattern, such that this pattern 
insures the entrance of the impulses mto a particular, pre- 
established pathway (the thmg or process to be recalled), 
if they are to enter and activate any pathway at all. In 
other words, the attributes of the clue impulses are such that if 
they are to produce any definite, unit effect upon the organism, 
they must produce this effect by entermg a particular, 
previously established pathway. They may be likened to 
a special series of radio waves which can be effectively picked 
up only by the instrument that is tuned to receive them. To 
us this appears to be the essence of the congruity of the clue. 

There is, however, one difficulty to be met. It is obvious 
that many different clues may suffice for the same recall 
The essential differences between these dues are the differences 
between the vanous parts of the original learned process to 
which they apply. Withm limits it would seem that a due 
congruous to any part of the process to be recalled, is adequate 
for the recall of the entire process. 

If we may divide the ongmal learned process for convenience 
into pathway stages, A, B, C, D, E, how does it happen that 
the clue impulses impmgmg upon this pathway at C not only 
arouse the senes, C, D, E, but also the whole process, 
A, B, C, D, E, indudmg A and B, which are previous to the 
point of entry of the due impulses ? We know that the 
impulses cannot spread backwards along the S3maptic pathway, 
bemuse synaptic conduction is one-way conduction. Of 
course it is generally supposed, in most learned patterns, 

u 
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that integrative cross-connections exist, leading backward 
in serial sequence a$ well as forward. Thus it is l^ighly 
probable that integrative paths have been formed leading 
from C to B. as well as from B to C. 

But there may exist special cases where integrative cross- 
connections in reverse direction have not been made. In such 
case it would seem that we must look to the phenomenon of 
neural dramage or to a kind of electrical suction for an 
explanation here. It would appear to us that this phenomenon 
almost surely takes place in the case under consideration. 

We have an open channel. A, B, C, D, E, represented by 
lowered resistances among the s3mapses along this pathway ; 
and we have the activation of C, D, E, by the clue impuls^. 
In the correlation centres as a whole there is always a con- 
siderable amount of energy present, represented by impulses 
contmually crossing these s)mapses from outer or inner sources. 
If we may suppose that some of this energy, at any rate, will 
be drawn toward the activated part-pathway, C. D, E, by 
the relatively intense activation there present, then it is plain 
that it will be drawn there primarily over the part-pathway, 
A, B, since this is the hne pf weakest resistance leading to 
C, D, E. 

In this maimer the activation of A, B, D, D, £ at C (or at any 
other point) will lead to the resulting activation of the whole 
pathway. A, B, C, D, E. Such activation is a Repetition of 
the ongmal learned process, and such repetition ts recall. 
To sum the matter up we may say that learning is the process 
of synaptic modification in a special senes or a particular 
order, and that recall is the reactivation of the synaptic 
pathways thus established, by means of an entenng group of 
clue impulses. 


Intelligence 

Another pha.se of human behaviour arising from the 
plasticity of the nervous system, or more exactly the synaptic 
tissues, is the capacity to react quickly and efficiently to 
new situations. While acquiring and retaining are based 
upon the abihty to overcome synaptic resistances in one 
particular situation and the retention of an ineradicable trace 
once the pattern is laid down, intelligence seems to depend 
upon a more general plasticity of psychonic tissue which carries 
with it the abihty to throw srfiole series of rearranged part- 
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rations into an action pattern which will meet the new 
emergency. It consists apparently of a native factor and the 
realignment of later acquired habits. 

What is ItUdUgenu ? 

There is no general agreement among psychologists as to 
the nature of that factor in behaviour known as intelligence. 
The disagreement is just as varied whether the argument 
starts with an a priori definition based upon the customary 
use of the word by ordinary people or whether it starts with 
intelligence tests and an attempt by their originators to 
describe what they measure. Among the defimtions to be 
found are, “ the capacity to learn ”, ” the capacity to perfect 
and acquire new modes of responses ", " abihty to catch on ”, 
'* good sense ”, " intellect plus knowledge ”, " abihty to carry 
on abstract thinking ”, ” ability to adapt to a novel situation ” 
and so on.' The definition which meets with the greatest 
approval in all quarters is one derived from Stem, the German 
psychologist, " General intelligence is the ability of the organ- 
ism to adjust itself adequately to new situations." 

An analysis of these definitions chosen at random from our 
foremost psychologists, shows a stress on three elements. 
Intelligence is general ability to learn, or to reason, or to 
adapt, that is, intellectual capacity receives the greatest 
stress, emotional capacity, (adaptation), the next, while 
sensory capacity is left completely out of the picture. Wood- 
worth by indirection may be said to recognize the presence 
of the sensory factor when he hsts curiosity as a necessary 
aspect of intelligent behaviour and when he mentions the 
ability " to see the problem ”. 

Intelligence then becomes a general abihty to use our brains 
in responding effectively to a new situation. This general 
abihty has a stated value which is apphcable to ah situations. 
It has a low value in those people who are able to meet only 
the simplest ^tuations and a high value among those who 
react efficiently to the most complex problems. It is a basic 
factor prevading all our psychic activities, just as rate of 
metabolism is a basic factor pervading all our physiological 
activities. 
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Approaching a definition from a study of test results, we 
have " Intelligence is what the tests measure " — a very 
satisfactory answer for those who wish no further under- 
standing of the matter. Pushing farther to discover what 
it is that the tests measure, we find that some psychologists 
say the tests measure “ the speed with which an individual 
takes on a new mode of response,” and if experience in giving 
group tests may be used as a basis of interpretation, they 
measure ” the capacity for quick and accurate sensory-motor 
reactions, vnth a minimum of intellectual activity mter- 
vening.” What can be the matter with our main proposition 
and its corollaries that there should be such a discrepancy 
between the anal}rtical definitions and the practical reactions ? 
In terms of our unit response psychology the trouble does 
not lie so much with our definition that intelligence is the 
capacity to dominate our problems quickly and efficiently 
but rather with the further assumptions that we attach to 
this statement. 

In the first place, why should there be general intelligence 
rather than a great many separate types of efficient responses, 
which can be called upon as needed to solve the particular 
problem at hand ? If there are a great many types of m- 
telligent behaviour as yet unanalysed, how can we hope to get 
at an index of their efficiency with a test limited at best to 
some ten t)rpes of response ? Spearman meets this problem 
by saying that, m addition to a general factor, there are 
many specific factors which go to make up an intelbgence. 
Thorndike, after a lifetime of devising and applymg tests, 
is of the opinion that there is no general, measurable factor 
which can of itself be called intelligence. Intelligence is a 
way of acting, that is, acting efficiently on the basis of the 
facts or other stimuli before you. Such a response may occur 
on three possible levels — ^the abstract or verbal, the sensory- 
motor which mvolves close co-ordmations of hand and eye, 
or the emotional which involves the ability to get along 
with other people On each level, native equipment and past 
experience may limit intelligent responses to very simple 
situations or they may permit the efficient handling of very 
complex problems within the same category. Your range 
may be limited, on the one hand, to wiring an electric b^l 
or, on the other, to taking command of the control room of a 
battleship ; or in the category of abstractions you may be 
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able to add up the amount of last month’s grocery bill or to 
recast the universe in terms of the geodetic line, 

Thorndike's idea that there is no such thing as general 
intelligence, is more in accord with the principles laid down 
in this book than is the thesis of continuously operative 
general intelligence. 

In a later chapter on Personahty we hope to make it plain 
that certain types of persons are directed or oriented in par- 
ticular ways that is, some are predominantly sensory in 
t}rpe, others are emotional, and others mtellectual. Each 
t5T>e will respond most intelligently in those situations that 
are closest to their native capacity and experience, but not 
so well m problems qmte foreign to their outlook. Thus 
Edison, representmg the sensory t5rpe, would perform very 
intelligently in the laboratory but he wouldn’t necessarily 
be on time for dinner no matter how important the guests 
might be Bertrand Russell might do rather weU with a 
theory of knowledge but wouldn’t be so good m a nursery. 
Clara Bow might raster effectively in an emotional situation, 
but would she ever bother to keep her cheque book balanced ? 

A person who had organised his behaviour m all three 
major types of umt response and on many levels for each type, 
might be said to be generally intelligent, but only because 
he possesses a great many mtelhgent responses and not be- 
cause of any such factor as general intelhgence 

This brings us to our second pomt ; how can tests which 
deal with random selections of response situations, mostly 
of a sensory-motor sort, be used as an index of general adapta- 
bility, there being so many types of situation not represented 
in the test ? The answer is that the I.Q. can only be an 
index of a person’s relative standing among people of similar 
experience. The Indian child does poorly, the white child 
well, but the Chinese child does best in certain types of tests 
involving memory and other scholarship factors. But 
suppose the tests had to do with saddling a pony, detecting 
hidden beasts of prey, finding signs of a water hole, and so 
forth. The I.Q.’s would probably be in reverse order, the 
httle Indian heading the list with no great trouble. It is not 
surprising, either, that the Chmese children should lead the 
Amencan children in tests based on responses derived chiefly 
from the teadier-child situation, since the Chinese sjrstem 
of tutelage stresses accuracy of original perception, forced 
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upon the child by inflections of spoken Chinese, or again by 
the many characters of the written or printed Chinese language. 
The Chinese child is also especially trained in compliance, 
as is evidenced by an elaborate system of etiquette, respect 
for elders and betters, a careful technique for poetical forms 
which must be mastered, admiration for calligraphy, and 
so on. The hard memory training derived from the classics 
the encouragement in learning foreign languages, and the 
age-long emphasis upon scholarship are also elements favour- 
ing the Chinese child. 

Speed, except in such tests as Thorndike’s^ CA.V.P., is 
also too greatly emphasised. This is a practical necessity. 
No one wants to take all day to give a test, even though the 
rating of a great many people is mvolved, nor do they wish 
to take a month to correct the tests after they are given. 
Speed is therefore of the essence in giving and taking tests. 
Nevertheless, speed of responding may or may not be in- 
telligent accor^ng to the individual situation. The little 
Indian who, after stud3dng a Healy performance board very 
carefully, arranges the pieces very slowly but with no error 
is more intelligent for his t}q>e of life than is the grade school 
child who flips the pieces about making a couple of false 
moves for each, but getting the whole problem correctly 
solved long before the Indian child. A slip would be fatal 
to the Indian in choosing edible mushrooms, but the city 
child can easily remedy a mistake in calling a telephone 
number. 

Under ordinaiy conditions the stress on speed is favourable 
for most of us rather than otherwise. We live in a fast age 
in a rather catch-as-catch-can manner. If we miss the 
limited, there is always the transcontinental air transport. 
If we ^n’t speed, we lose our jobs, get run over by auto- 
mobiles, or lose a big order, so that a test for speed is rightfully 
included in any measure of modem efiectiveness. But we 
should really designate the particular brand of effectiveness 
of response, or intelligence, that we are testing: as, for 
example, *' New York intelligence," " London intelligence/' 
“ frontier intdligence,” “ 1930 intelligence," and so on. 
Pericles was rated as a brilliant man m his day and age ; 

1 The only comment one hears a^ainat the Thorndike tests in higher 
levels, does not concern its efficacy as a measure but rather laments the 
time lost in giving the test and scaring it. 
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but if he took time for intellectual reflection in the midst of 
an Army Alpha intelligence test, as he is reported to have 
done in solving the problems of ancient Athens, his resulting 
test score would doubtless prove him a moron. Or if Socrates 
instead of responding promptly with the routme answer, 
in the Stanford-Binet test, to a question concerning the 
differences between a king and a president, began to question 
the tester in approved dialectic fashion for the purpose of 
bringing out his questioner’s ignorance of the metaphysical 
meaning of the terms involved, he would undoubtedly be 
rated at an I Q below 50. 

Tests have been most useful in rating pupils for ability to 
acquire schoolroom learning They are also effective m 
the army in ruling out the incompetent and selecting the 
most capable for training as officers From these two 
instances one cannot help but surmise that the tests of general 
intelligence so far derived, are tests of special abihty rather 
than a test of general capacity to survive under adl conditions 
of life. Furthermore, if general intelligence does not exist, 
the most any test can do is measure a few of the many possible 
unit response t5q)es. The mental test is probably no exception 

Despite our wilhngness to accept the definition of intelhgence 
set forth above, we doubt if those people who define intelligence 
as general efficiency really mean what they say. We think 
they probably mean the efficiency of the retention and recall 
powers of the organism as apphed to the present umt responses. 
For instance, in the ordinary meaning of intelligence, would 
a response be regarded as intelligent if it were a simple, 
sensory-intellectual-emotional reaction gone through for the 
first time, without any modification by previous experience ? 
We doubt it. Such a response might be termed '* highly 
efficient," or "intuitive,” or "instinctively correct,” but it 
probably would not be called intelligent. We b^eve in- 
telligence in its current meaning always refers to the use 
which an animal or human being makes of its past experience 
in relation to the present reaction. Therefore, according 
to this usage of the word, intelligence depends on the retentive 
capacities of different parts of the individual's nervous 
system. 

This will differ greatly in sensory, intellectual, and emotional 
capacity as above indicated. The facihty and efficiency 
with which the present reaction is able to furnish clues for 
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the experiences retained will also regulate, to a large extent, 
the degree to which it is effective in modifying and improving 
the present response 

We do not say that intelligence ought to mean this ; only 
that this is what current use of the term actually does mean. 

We suggest that perhaps mtelligence ought to refer to the 
simple efficiency or success with which the s^ activities of 
the organism shape incoming stimuli into unit responses 
maximally favourable to the development and organisation 
of the self activities. Under this definition of intelligence, 
retention and recall would have equal importance with the 
original strength of self activities, drives, and perfection of 
the integrative machinery used by the self activities to form 
incoming stiifiuh into unit responses The five variables 
in intelligence would then be self activities, drives, integrative 
machinery, retention, and recall. 



CHAPTER XIII 


The Place of Consciousness in UNIT RESPONSE 
Psychology 

Subjective Considerations 

We now come to a subject at the heart of psychological theory, 
a subject which has caused, and still causes, endless discussion 
and controversy even among psychologists, the subject of 
consciousness Up to the present chapter we have scarcely 
mentioned consciousness at all ; we have been concerned 
solely with giving an objective (that is, an extenor) account 
of the behaviour of the human organism as investigated by 
psychologists, that is, from without. This psychology of 
“ You " we do not now propose to abandon ; yet since 
psychology must sooner or later face the problem of conscious- 
ness (indeed this problem is within the psychologist's special 
province), it becomes necessary to allude for the moment to 
certain subjective considerations. 

The problem of conscioiLsness arises, in the first place, 
from our own subjective expenence Except for this mitially 
private experience of our own, we should never imagine that 
other human bemgs (and perhaps animals) possess any such 
attribute as consciousness ; but indeed, all science and all 
" voluntary ” activities rest upon and presuppose the fact 
of consciousness. There are some psychologists, frequently 
classed together as Introspectionists, who mamtain that the 
classification and investigation of the subjective states of 
consciousness directly, by a sort of '* turning inward of the 
mind upon itself ", constitute the entire field of psychology. 
With these psychologists the present writers do not find 
themselves in agreement ; nor, on the other hand, can they 
join with those who escape all difficulties by the simple 
assertion that the whole human race is quite mistaken and 
that no such fact as consciousness has any reality. We 
ve prepared tq qdOHt the fact of consciousness and that the 
297 
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psychologist is legitimately responsible for some account of it. 
In the present chapter we propose to offer such an account from 
the view-point of a psychology extenor to its subjects ; a 
psychology, in the contemporary usage of the word, which is 
objective. 


Consciousness as a Part-Reaction 

It will be necessary here, even at the expense of some slight 
repetition, to remind the reader that the present book hopes 
to emph^ize the importance, for psychology, of the Unit 
Response. It is this whole response of the integrated, dynamic 
organism which is the detemunative factor in the psychology 
of human beings and of the higher animals. 

The Gestalt school of psychology, which has had its rise 
in Germany, emphasizes this same aspect, especially in regard 
to the external stimulus situation and the resulting internal 
pattern of consciousness, which is viewed in a mystenous, 
vitalistic fashion. The true total response, however, and 
particularly its efferent and effector jxirtions (without which 
the response becomes but a mutilated section of the total 
response) seem to be left entirely out of consideration. Further- 
more, the Gestalt position appears to contain the fallacy of 
over-emphasizmg the whole to the exclusion of everything 
else, and from our point of view fails to evaluate properly 
the importance of the parts which are included withm the 
whole. There is not only the whole which is primarily 
determinative ; there are also the parts, which, withm the 
whole, possess varying degrees of importance. 

Within the Unit Response there is sometimes a part-reaction 
which is of the nature of con»dousness. This may not be 
always so, for there are some activities of the organism that 
perhaps are not conscious at all. However, there are a 
multitude of others of which it is said that they are " accom- 
panied by consciousness”. This consciousness is a part of 
the particular Unit Response in question, and on different 
occasions has a greatly varying importance in its bearing 
upon the entire response. Moreover, this special part-reaction 
is very important for psychology, since psychology is the 
only science that is directly concerned with the phenomena 
of consaousness. Before considering the explicit nature of 
this conscious part-reaction, it wiU prove useful to review 
briefly the several leading theories of the nature of conscious- 
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ness, now held by those within whose province the subject 
of consciousness falls. 

Vartous Views of Consciousness 

In the first place there are the Vttalists. They include 
both psychologists and philosophers ; they are of many 
different schools, various theories and doctrines prevail among 
them, but they hold the following view in common; they 
are agreed that the phenomena of consciousness are of a 
dtfferent order of phenomena than those of physics, physiology, 
biology, or any of the natural sciences The subject-matter 
of all these sciences is objective in character but consciousness, 
they say, is essentially subjective m nature , it caimot be 
investigated by the same means used in other sciences, but a 
special, subjective technique must be employed, comparable 
to the subject-matter investigated. It is pos.sible, of course, 
that some such type of consciousness as is here referred to, 
actually exists, but the vitalistic proposal for its investigation 
goes far beyond the limits of the present book. We do not 
by any means feel that the phenomena of consciousness are 
inaccessible to an investigation from without ; the purely 
objective account of consaousness that we intend to give, 
possibly may not be a completely final account, but we believe 
it will suggest the hmits within which an objective investiga- 
tion can be made and that it will deal adequately with the 
subject from the standpoint of an objective psychology that 
proposes to employ the same methods as are used by the other 
sciences 

Somewhat similar to the vitalistic view, is that of many 
Physiologists. They seem prepared to admit that there is a 
consdousness apart from, but connected with, the organism, 
and they seek to ascertain some anatomical region within 
the organism through which the connection is made. For 
this purpose they have picked out certain hypothetical brain 
cells ; their theory is that whenever these cells are stimulated 
as a result of the interior activities of the organism, the 
necessary connection is made and consciousness re^ts. Other 
physiologists, who also embrace the brain-cell theory, feel 
that the stimulation of such cells in itself constitutes 
consciousness, thus doing away entirely with the necessity 
of any subjective consideration. However, no actual cells 
have been found as yet which give evidence of fulfilling the 
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functions postulated 1^ this theory ; it remains simply an 
hjrpothesis dictated by necessity and lacking in verification. 

The Neurologists are disposed to believe that consciousness 
is connected with the electric field surrounding the nerve- 
impulse during its ordinary propagation along the nerve 
trunk, during the process, that is, of nerve trunk conduction. 
We have already dealt vrith the nature of this phenomenon 
as a sort of progressive series of mmute explosions, electro- 
chemical in character, and, of course, during this progress, 
an electncal field exists around the nerve trunk in question. 
This hypothesis is also wantu^ in any special proofs ; it 
seems to spring from the same necessity of taking some account 
of consciousness and of finding within the organism some 
mechanism sufficiently subtle to possess an initial compar- 
abihty with the complexities of conscious phenomena. The 
neurological hypothesis is also held by some psychologists. 

Finally we have, among psychologists, those Behaviourists 
who beheve that an adequate account of everythmg occunng 
m the organism can be given without any reference to con- 
sciousness whatsoever. Commencing with that proposal, 
they have achieved a success so considerable that they have 
been emboldened to proceed to a quite different position, the 
position that the term, consciousness, m fact refers to nothmg 
real, but is simply an illusory concept originally earned mto 
psychology from religious sources and confirmed in a con- 
spicuous position by the mtrospective techmque which has 
held so pronunent a place in psychology m the past. Then 
criticism of introspection as bemg subjective, prejudiced, 
and unreliable, and thus an madmissable tool for euiy objective, 
scientific mvestigation, has been carried over to the fact of 
consaousness itself, since, as they say, all the evidence for 
its existence denves ultimately from introspective grounds. 
Their position is that consciousness is not a real fact, but only 
a kind of hallucination centring around the verbal response 

There are several reasons why the writers of the present 
book caimot find themselves in agreement with this behaviour- 
istic view. In the first place, ttere is the extreme violence 
done to the universal human experience of consciousness. 
There are many prejudices in the world, but one of the leadmg 
characteristics of prejudice is precisely that it is not universal 
in any given instance ; to challenge so fundamental an 
attribute as consciousness, which is the possession of all men 
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of all prejudices, already suggests an over-exaggerated 
view-point. Furthermore, no mvestigation, not even a 
behaviouristic one, can be initiated except on the premise 
that the investigator and his assistants possess organisms 
capable of responding not only mechanically and chemically, 
but also (which is quite another matter) consciously, to 
the subject-matter under mvestigation. No mechano- 
chemical robot will ever be able to initiate novelties like 
behaviourism. 

Another consideration which should cause us to regard 
the behaviouristic position vnth some suspicion is the ease 
with which it escapes the necessity of a difficult mvestigation. 
The phenomena of consciousness are complex and baffling ; 
they comprise perhaps the most subtle proWem that comes 
under scrutiny in any of the sciences, and it caimot be denied 
that they fall withm the special field of psychology as a par- 
tKular department of saence. No other science is obhgated 
to deal with them directly , psychology is so obhgated. 
We most cert ainl y do not mean to suggest that the behaviour- 
ists have devised their position for the purpose of escapmg 
responsibility ; nevertheless, that is the plain result achieved 
by behaviouristic theory, and our own experience is that no 
difficult problem has ever been successfully solved by the 
simple expedient of denymg its existence. We do not 
beheve that psychology will be a complete science, even in 
outlme, until the problem of consciousness is admitted and 
solved 

On the other hand, we agree entirely with the behaviouristic 
objection to the subjective technique of introspection. Not 
only IS It theoretically a prejudiced and unsaentific technique, 
but its results, embodied in liiousands of pages of psychological 
hterature, prove it, in our opinion, to be as self-contradictory 
and unrehable as it is charged with being. In other words, 
we agree that an objective science must employ objective 
methods of investigation. The present book hM kept, so 
far, to the objective (exterior) view-point of the behaviourists 
in its account of the human organism. We now propose 
to give an objective (exterior) accoimt of consciousness from 
the standpomt of an objective psychology, a psychology of 
*' You " as seen from without. 

Where are we to find m “ You,” in the human organism, 
anything corresponding to the subjectively known phenomena 
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of consciousness ? A delicate and complex mechanism must 
be looked for, and at first glance the physiologists’ nerve 
trunk conduction theory has some a priori plausibility. 
But unfortunately the phenomena of consciousness, as sub- 
jectively known, do not correspond with the phenom^a 
of nerve trunk conduction, but rather with those of reflex 
arc conduction. It is possible, of course, that the action of 
the field surrounding the activated nerve may differ from 
that of the nerve itself, but there is no reason to suppose so 
in regard to the general principles of its activation and every 
reason to suppose the contrary. Also, to take leave of the 
nerve itself and retire into a surrounding field, seems a little 
far-fetched. 

It may be well to consider several further objections to 
which the nerve trunk conduction theory is subject. Thus 
(i) the same nerve trunks are used for several purposes in 
the organism ; for example, pam, cold, auditory impulses 
and so on may all be conveyed over the same nerve trunks, 
(a) Conversely, different neurons, that is, different nerve 
cells, must be mvolved in processes that yield the same 
elements in consciousness, for example, a centrally and a 
peripherally aroused sensation of red, as in a visu^ image 
of the colour and in its direct perception, cannot involve 
the same nerve trunk. (3) The phenomena of conduction 
that correspond to those of consciousness are not nerve 
trunk, but rather synaptic, phenomena. (4) What must 
correspond to the contmuity of consciousness takes place, 
not along the nerve trunks, but at the synapses. (5) Only 
on the James-Lang theory of emotions can the nerve 
trunk theory account for emotional consciousness. But 
Sherrington’s transection of the vaso-motor nerves in the 
dog^, Goltz’ work on emotional patterns,* and Cannon’s 
investigations of bodily and visceral changes dunng emotional 
states, have shown conclusively that emotions cannot be 
either visceral sensations or the sums of such sensations. 
In view of such an impressive list of serious objections we 
cannot well do otherwise than abandon the nerve trunk 
conduction theory of consciousness. 

‘ C. S. Shernngton, " Experiments on the Value of Vascular and 
Visceral Factors for the Genesis of Emotion," Pro(. Roy. Soc , 1900, 
LXVI, 390. 

* F Goltx, " Der Hand ohn.e Grosshim," Arch / d. gesam. Phynol., 
1893, LI, 570. W. B. Cannon, op. eU, 



CONSCIOUSNESS IN UNIT RESPONSE 303 
Attributes of Consciousness {Subjective) 

In looking further it will be well to have in mind a moi-e 
definite conception of what, in fact, we are looking for For 
this purpose let us see if we can construct a list of definite 
attributes of consciousness, correspondences to which we 
shall search for in the organism. We may put down the 
following attributes of consciousness, immediately recog- 
nisable in everyone’s experience ; 

First Attnbute : The greater the consciousness of a given 
experience, the greater is the slowing-up of the reflex action 
involved in that experience. For example, let us take the 
case of a person already practised in the technique of playing 
the piano, to the extent that reflexes have been establi^ed 
between his hand and arm muscles and the visual impulses 
that originate from the printed notes of sheet music These 
reflexes are the basis of what is called “ reading music ”, and 
they permit of, the transfer into sound, by means of finger 
movements staking the piano keys, of the musical notations 
upon the printed score. We observ'e that when this player 
^ learning a new piece, his movements are relatively slow ; 
he hesitates during his progress through the score and even 
when not puzzling over matters of cadence and expression 
his fingers descend upon the keys with an unaccustomed 
dehberation At the same time, he informs us that he is 
subjectively in a high degree of conscious concentration , 
the more diflScult the piece, the more intense he affirms 
his concentration to be, and the more slowly, we note, he 
plays. 

But now we ask this same man to play for us an old piece 
of his, a favourite composition. Immediately he places a 
different score upon the piano rest and commences to play 
with an entirely new verve and celerity. More, during this 
rendering he replies to our questions, tells us why he hkes 
this particular piece of music and enters into a recital as 
to how he became acquainted with it m the first place, all 
without the slightest interruption of his playing. When we 
later inquire how he is able to do these severd things at once, 
he informs us that the playing itself, so accustomed is he 
to that composition, took practically none of his consaous 
attention, thus enabling his consciousness to be concerned 
primarily with our conversation. It seems clear that the 
more his consciousness is involved in the playing itself, the 
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more slowing-up takes place in the reflex movements 
concerned. 

Second Attribute : The greater the consciousness of a 
given experience, the greater the after-discharge, or hang- 
over, involved. We may here consider the situation that 
arises when one undertakes to answer a difficult examination 
question. One ponders, considers various points associated 
with the questicm, thinks of several possible answers, strives 
to recall further information bearing upon the subject ; 
altogether a considerable amount of consaousness is involved. 
We may suppose that eventually a reply, considered satis- 
factory by ^e subject, is set down, and he passes on to the 
next question. It is a common expenence, however, that 
the matter is not so easily to be dismissed Alas, there 
continue to return to him recollections of the pomts he has 
just been considering ; they mtrude upon his reflections 
concerning the new problem, his attention is distracted by 
some fresh point he has just remembered and by doubts 
concerning the accuracy of some detail or other referring 
to the former problem. It is further noticeable that the more 
difficult that former problem was, the less easily it can be 
dismissed and the attention centred upon the one now in 
hand. 

With this we may contrast what happens when one rephes 
to the conventionaJ inquiry, “ How do you do ? ” Here 
also is a question, but one answers immediately, and more 
by habit than accurately, " Oh, I’m fine, thanks," , the 
next moment all recollection has vanished and one cannot 
recall, even with some effort, in what form the reply was 
made In the first ceise, a large amount of consciousness 
was involved , in the second, almost none, and plamly when 
there was more consciousness, there was also much more 
continuance or reverbration of the response, after the response 
itself had ceased. 

Third Attribute : The greater the consciousness of an 
experience, the greater the difference between the rhythm 
of the stimulus and the rhythm of the response. This particular 
effect is noticeable, among other instances, in the game of 
tennis. We observe a good player, faced by an agile opponent, 
and we note that the rh 5 rthm of his forehand drive, for example, 
is little affected whether the ball is being returned to him 
swiftly or slowly ; in either case the swing of his arm, the 
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movements of his shoulder and wrist are approxunately 
the same. We find, surely, that his responses vary ; some- 
times he executes a hard, qmck movement, sometimes a 
slow, delicate one, but it is evident that these changes occur 
in accordance with his intention as to the placmg and effect 
of his shot and very little in accordance with the nature 
of the ball he is receiving, smce he can, and does, return 
in these various ways the same kind of received ball. 

The next morning, however, it chances that we see the 
same player engaged in returning the ball against a practice 
wall. In this case it comes back to him alwa3rs in the same 
way, and we cannot fail to notice how inevitably his response 
tends to become an even, uiuform swing, almost exactly 
corresponding to the rhythm of the stimulus (the ball). The 
man himself informs us that m the first case there was much 
consciousness, in the second little. We can therefore con- 
clude that the correspondence between the rh5^hms of the 
stimulus and of the response vanes more greatly with a greater 
degree of consaousness. 

Fourth Attnbute : The greater the amount of consciousness 
the greater the amount of temporal summation involved. 
Let us suppose that in order to cross a given threshold, an 
amoimt of stimulus denoted by the figure 10, is necessary. 
There is present a stimulus amountmg only to 3 and the 
threshold, therefore, is not crossed Later, however, another 
stimulus of the same kind, equalling 2, is received ; and later 
still, others m veirymg amounts Temporal summation is 
the process whereby these successive mcrements are stored 
up and added together as they occur, until the adequate 
value is reached, m this case 10. and the threshold then 
crossed. 

An illustration of this effect may be seen when, for instance, 
we break a fountam pen and make note of the fact that we 
must purchase a new one. Of course we promptly forget 
about this m the press of our important affairs , but presently 
happeiung to pass on our way down a street containing 
several shops offermg pens for sale, we enter one of them 
and make our purchase Returning later by the way we 
have come, we notice with some surprise that, before we had 
bought our new pen, we had already passed two or three 
shops where it might just as well have been had as at the one 
we finally patronised , we can even remember havmg seen 
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these shops and having been vaguely aware that we should 
have been reminded of something at the time. The sugges- 
tion is that the successive stimuli represented by the sight 
of the pens displayed in the recurrent windows, finally crowed 
the necessary threshold. We were reminded of our intention, 
let us say at the fourth repetition, and then made our purchase. 
On the other hand, there were many other articles successively 
displayed in the windows on the same thoroughfare, for 
which we had no conscious want whatsoever. These displays 
could have been repeated very many times before any effect 
of temporal summation would have occurred in the absence 
of a conscious impulse toward them, although were they to be 
continued long enough, the articles on view would eventually 
elicit an overt response in spite of the preceding impulses 
toward this response having been unconscious. Still, again, 
had we gone out with the express purpose of getting a pen, 
the TTiaTiTTiiini consciousness possible in the given situation, 
we should have entered the first shop where they were on 
display, other things being equal. From one point of view, 
this Is the greatest temporal summation possible, and we see 
that the more consciousness there is, the greater is the temporal 
summation effect. 

We may note in passing that one of the principles of modem 
advertising consists in takii^ advantage of the effect of 
temporal summation in regard to the suggestibility inherent 
in repeated admonitions to buy this or that usually useless 
article. This process of insisting and insisting that people 
want something or other, until finally they begin to wonder 
if perhaps after all they do want it, eventually produces a 
consaous desire for the object advertised by means of temporal 
summation. The process is frequently misnamed " creating 
a want ” ; it might better be called “ hallucmating ” one. 
Such achievements as that of " making America garter- 
consdons " are accomplished along these hnes. 

Fifth Attribute : The greater the amount of consciousness 
the greater the amount of fatigue. It is, of course, the 
experience of every student that the mastering of a theory 
new to him. an operation involving a considerable amount 
of consciousness, brings about more mental fatigue than the 
mere recalling and repetition of ideas with which he is already 
acquainted. In the case of original research, where it is 
necessary not only to familiarize oneself with a novel point 
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of view bat actually to work oat and devise details of procedure, 
if not the hypothesis itself, more consciousness than ever is 
called out, and the corresponding fatigue is greater stilL 
The same situation holds for the piano player considered under 
the First Attribute above An hour spent in learning to play 
a new composition is much more fatiguing than an hour 
occupied in simply running through a series of pieces already 
familiar And in hundreds of similar instances it is very 
plain that the greater the demand upon consciousness the 
greater will be the resulting fatigue. 

Sixth Attribute : The greater the consciousness the smaller 
will be the correspondence between the intensity of the stimulus 
and the intensity of the response. We are all acquainted 
with the surprising results occasioned by a remark which the 
recipient believes to be of an insulting nature. The offending 
remark may be made in a casual manner and in a low tone of 
voice ; in this case the stimulus consists of a few sound waves 
of very little intensity. Yet the result mcludes a flush 
spreading over the countenance, a tightening of the 
musculature generally over a wide area of the body, a verbal 
retort of obvious intensity, perhaps a fiercely aggressive, 
physical attack upon the speaker In other cases where these 
overt responses are reduced to a minimum, the stimulus 
nevertheless evokes a highly disproportionate interior response, 
setting up energy sequences within the organism which wdl 
continue for hours or years or even during the remaining 
lifetime of the organism. These energy trains, moreover, 
will thereafter be waiting and prepared for some future 
opportunity of overt repri^. In both these instances a high 
degree of emotional consaousness is present, out of all pro- 
portion to the mtensity of the original stimulus. 

But a casual remark of an inoffensive nature, which therefore 
arouses no such intensity of consaousness, hkewise brings 
no such result in the response. Here the reaction varies 
much more closely with the actual intensity of the stimulus ; 
a greater response is evoked, the loader the tone m which the 
stimulus is conveyed The response has also other points of 
comparability with the stimulus ; for example, it is likely to 
pass out of mind at about the same time that the remark 
which occasioned it, is forgotten. Thus we see that when 
the stimulus arouses a higher degree of consciousness, the 
ooirespondence between this stimulus and the response it 
evokes, is respectively less as r^[ards intensity. 
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Seventh Attribute : The greater the consciousness the 
greater the ease of inhibition. For the purpose of observing 
this prinaple in action let us go to a summer camp or other 
resort and watch a pair of canoeists out on the lake. We note 
that one of these canoeists, let us call him A, is just learning 
the art of paddling ; his movements are slow and deliberate ; 
he appears to be taking great pains with the process of 
propelling his craft and occasionally dips his paddle into the 
water at an entirely incorrect angle, almost causing an upset. 
Mr. B, on the contrary, is an old hand at the game ; he shps 
his canoe through the water with little apparent effort. Ids 
movements are smooth and rhythmicaL We have previously 
pointed out that in these circumstances A’s consciousness 
is relatively much higher than B*s in respect of the paddhng 
activity. 

We now make a little experiment. From our position on 
the shore we raise a sudden shout, sufficiently loud to attract 
the attention of both canoeists At once they turn their faces 
in our direction and seek to ascertain the cause of the dis- 
turbance ; it IS evident that we have been heard by both. 
We note, however, that there is a difference in their behaviours ; 
A's activity has been totally interrupted and he has shipped 
his paddle, while he sits holding to the sides of his canoe 
and looks inquiringly toward us. B’s attention is also fixed 
upon us, but he continues to paddle along without mter- 
ruption. This characteristic effect may be observed in all 
sorts of situations ; the effect whereby a relatively unconscious 
activity remains uninhibited by an outside disturbance and a 
relatively conscious one is immediately inhibited. 

Eighth Attribute : The greater the consciousness the greater 
the ease of interference or interruption. This attnbute, 
while quite similar to the last one mentioned, differs in that 
we are not considermg, under this head, the inhibition of a 
series of part-movements, but an interruption of the entire 
integrated activity of the organism in question Such an 
entire activity may be the composition or even the copying 
of a poem. Let us look through the doorway at a poet engaged 
in devising an original sonnet. His work appears to be getting 
along very well ; alternately he appears to be thinking over 
the next detail of his poem, then setting down a line or two, 
perhaps looking it over and revising a word here and there, 
then progressing further. But an office building is rising 
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nearby and suddenly the riveters break into a chorus of 
operation with their machines For a little longer our poet 
continues at his task, but presently he throws down his paper 
with a gesture of disgust, cries out a well-chosen oath, and 
abandons his work For a short time he paces the floor 
and seems to be considering what to do Then he sits down 
once more at his desk and, drawing out some already com- 
pleted poems of his, commences to copy them into the 
manuscript of his new book, the while the riveters continue 
busily in their occupation 

In this instance we see that a distraction, the noise of the 
riveting, is sufficient to interrupt the progress of a highly 
consaous activity, although a similar activity, lower in degree 
of consciousness, is enabled to contmue in spite of it And 
we conclude that the greater the consciousness mvolved in 
an activity, the more easily can that activity be interrupted. 

Ninth Attribute : The greater the consaousness the greater 
the ease of interference by drugs. In illustration of this 
principle we take the use of alcohol, although perhaps in the 
strict sense of the term it is not a drug. However, some of 
its effects upon the oi^anism render it suitable as an example 
in the present instance, and its use m beverages is so wide- 
spread that it will better serve our purpose than a less familiar 
substance For our experiment, then, let us select a marksman 
of our acquaintance and accompany him to the target range. 
We watch his performance and observe that he makes an 
excellent score, say go out of a possible 100. In order to 
establish that this is no fluke on his part we let him continue 
until we are convinced that this is indeed his average score. 
Now, in between his performances with the rifle, we offer 
him a succession of dnnks contaimng alcohol Presently 
we note that his scores are changmg ; they descend from 90 
to 85, from 85 to 70, then to 60, to 30. At this point we deem 
it advisable to suggest that he give up the exercise until the 
next day. He is an agreeable fellow and consents to do so 

On the way home we remark that although his marksman- 
ship became progressively worse the more drinks he took, 
we had failed to notice the slightest difference in the efficiency 
with which he raised the glass to his lips, as between the 
times when his score was 90 and when it was 30 " Of 

course not ", he sa5rs, " but raising the glass is simply a habit 
We ask him if his shooting is not also a habit since he engages 
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in it so often. " Perhaps you might say so/' he replies, 
" but habit or not, it alwa3rs takes a great deal of conscious 
attention on my part to make a good score at it." 

In further illustration of the same effect we might add an 
even more typical instance that recently took place. Four 
or five men were engaged one evening in a discussion of the 
relativity theory of Einstein and its bearing upon modem 
physical conceptions They were all well-informed and 
competent to take part in such a discussion, but it soon 
devdoped that each was advancmg a shghtly different view 
based upon his personal approach to the question This 
situation necessitated the most careful distinction between 
the terms used, accurate formulations of the complex con- 
ceptions involved, and a relatively high degree of accurate 
mental consciousness. 

All went well unti^ as the evening progressed, the consump- 
tion of high balls contmued to mount. The first effect seemed 
to consist in the blumng of the formerly accurate distinctions 
employed , it became mcreasingly difficult for each to 
understand his compamon’s special point of view or to find 
those common denominators of concept by which the dis- 
cussion could advance Later still the concise understanding 
of the relativity prmciple itself, which each of these men 
had undoubtedly possessed earher in the evening, became 
confused and vague and they began to attach to it implications 
which certainly the theory does not contam. It was obvious 
that the rather severe type of mental consciousness had been 
seriously interfered with. At the same time there was no 
drunkenness m the usual sense of the word ; all continued 
to walk about, to mix their drinks and manipulate their glasses 
with steady hands. 

In all such instances it b plain that the conscious reaction 
b what the drug has interfered with ; as between a more and 
a less conscious activity, it b the former which b interfered 
with first and most disastrously. 

Tenth Attnbute : The greater the consciousness the greater 
the degree of variability of the responses. Here, let us take 
the case of a man before whom a senous practical problem has 
arisen. We will say that he b caUed upon to decide whether 
he will move with Ids family to a dbtant city in order to take 
over a new business position that has been offered him. It b 
impossible for us to predict what he will do when thb question 
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first faces him. He may sit quietly at his desk thinking over 
the proposition. He may rise and pace the floor, he may 
telephone to a friend to seek his advice or to tell him of the 
offer, or he may seize his hat and depart immediately to confer 
with his wife on the matter. All of these things he may do, 
or none ; there are probably thousands of responses which 
will occur, and even the order of them will be extremely 
variable. 

Contrast with this the situation when a friend calls him 
up at noon and suggests that they lunch together. Supposing 
that no circumstance mterferes and thus occasions an unusual 
amount of consaousness, he will say, “ Surely, I’ll meet you 
at such-and-such a restaurant in fifteen mmutes," put down 
the telephone, rise, get his hat, and leave the of&ce Other 
arcumstances remaming the same, this will be the pattern 
of his response whenever the stimulus is repeated Obviously, 
m the first instance we gave there was involved much more 
consciousness than in the second ; and we see that the greater 
the consciousness the more vanable and thus unpredictable 
wdl be the response. 

Let us now recapitulate the above important attributes 
of consaousness, as viewed subjectively We have found 
that the greater the consaousness : 

1. The greater the slowing-up of reflex action 

2. The greater the after-discharge or hang-over. 

3. The greater the difference between the rhythm of the 

stimulus and the rhythm of the response. 

4. The greater the amount of temporal summation. 

5. The greater the amount of fatigue. 

6. The smaller the correspondence between the intensity 

of the stimulus and the intensity of the response. 

7. The greater the ease of inhibition. 

8. The greater the ease of interference or interruption. 

9. The greater the ease of interference by drugs. 

10. The greater the degree of variability of the response. 

Here, then, we have what approaches a descriptive definition 
of consciousness from the side of subjectivity and our task, 
from being vague and nebulous, becomes concrete. If we 
find these ten definite attributes somewhere in the operation 
of the hidden machinery of those responses that are accom- 
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panied by consciousness, we shall be close to that part of 
the response where consciousness resides. 

There is also, of course, another point that can aid us in 
our search We should naturally expect to find that 
whatever energy within the organism is associated with 
conscious phenomena, would be of a more mtense degree, 
or of a higher vibration-rate, than those energies that are 
assoaated with less complex organic activities Mechanical 
and chemical energies, even the electric energy of the simple 
nervous impulse, all take part in unconscious activities ; 
from this very fact it is doubtful whether they can be primarily 
concerned with consaousness. But if, m connection with 
the attributes just listed, we succeed m finding a type of 
energy more complex than the other forms of energy within 
the organism, we can be almost certain, it would seem, that 
we are on the nght track 

The Corresponding Attributes of Synaptic Conduction. 

We have already found, in considenng the nerve trunk 
conduction theoiy of consaousness, that consciousness 
corresponds to the phenomena of reflex arc conduction rather 
than to those of ordmary nerve tnink conduction. What 
distmgmshes these two l^ds of conduction neurologically, 
is the presence in the reflex arc of vanous synapses The 
presence in the arc of these synapses mtroduces into the 
principles of nerve-unpulse conduction certam modifications, 
listed by Sherrington, a neurological authonty, as follows 

I Latent period. 

2. After-discharge. 

3 Loss of correspondence between rhjdhm of stimulus 
and rhythm of response 

4. Temporal summation. 

5. Fatiguability. 

6 Interference with gradmg of intensity. 

7 Inhibition. 

8. Variability of threshold value of the stimulus. 

9. Susceptibihty to drugs. 

10. Mutual facilitation and conflict of impulses. 

>C S Shemngton, Tht InUgralivt ActUm of Uu Nervous System, 
1930, p 14 
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It will be seen at once that the influence upon nerve-impulse 
conduction exercised by the s3mapses corresponds, point for 
point, with those characteristics of consaousness for which 
we have been searching. The correspondence, in fact, is so 
close as to be astonishing when it is first reahsed. 

What, then, is the form of energy mamfested at these 
synaptic points in the reflex arc where modifications, so 
characteristic of consciousness itself, are impressed upon the 
phenomena of nerve-impulse conduction ? In this connection 
we must remmd the reader that, during its propagation 
across the S5mapse, the nerve-impulse itself must undergo 
fundamental changes in the form of its energy We have 
earlier in this book explamed the two theones of synaptic 
conduction, which we have called the sheet-electrode and 
the tungsten-filament theones Whichever of these theories 
may eventually be established, it remams clear that the 
energy involved m the passage across the synapse is of a 
quite different character than that which arises during the 
passage of the impulse along the nerve-trunk proper ; it 
will be a more mtense, and perhaps a moie complex, type 
of electro-chemical force 

In the cases of the electrode and the filament, it is true 
that the energy remams electrical, as in the rest of the circuit. 
But at these points in the circuit it becomes more mtense, 
more highly concentrated This happens, as regards the 
electrode, because of the bankmg-up of the energy that 
takes place before a sufficient potential is achieved to cross 
the threshold introduced by the electrodic gap m the circuit. 
In the case of the filament we have a conductor of much 
smaller dimensions them obtain in respect of the rest of the 
circuit ; it is as if we forced through a very narrow pipe the 
same amount of water per second as had previously been 
carried along in a larger pipe. In both instances the energy 
at these crucial points is much more mtense than elsewhere. 

Psychons. 

That part of the synapse that is energised during the 
passage of the nerve-impulse we have proposed to call a 
psychon. In the psychon we have a mechamsm which 
furnishes a type of energy different from, and more highly 
organised than, the other types of energy to be found in the 
organism At the same time, the action of this mechanism 
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impresses upon the conduction of the nervous impulse just 
those characteristics by means of which subjective conscious- 
ness is definitely to be described. We suggest, therefore, 
that from the point of view of an objective psychology, 
exterior to its subjects, this psychonic energy is consciousness. 

As we have alr^y mentioned, there exist m the organism 
three general types of psychon, each difienng from the others 
physiologically. There is no doubt whatsoever that the 
psychons in the sensory ss^stem differ from those in the motor 
centres ; as to the psychons in the correlation centres there 
remains considerable doubt as to their exact nature, and 
jierhaps the most plausible hjrpothesis is that, in this region, 
the brain cells become successively less sensory and more 
motor in character as we progress from the sensory side of 
this sub-division to the motor side. The typical correlation 
centres would then be made up of a mixture of sensory and 
motor cells ; and it must not be forgotten that such a 
combination structure must inevitably possess a series of 
attributes very different from those of either the sensory 
or the motor systems, out of whose characteristic cells it 
is composed. This theory is not established, however, and 
we only mention it as a plausible hypothesis ; but if it is 
not true, then almost certamly the cells of the correlation 
centres are of a kind different from the types of those composing 
the other two major divisions of the biraim. 

If our theory of consciousness is correct, we should thus 
be led to expect that three somewhat different kinds of 
subjective consciousness exist ; and this is in fact the case. 

For example, we find a mental type of subjective con- 
sciousness, the consciousness arising in the correlation centres 
just discussed. Of this type are such conscious operations 
as perception, association, conception, and so on ; it may 
be that all of these various mental activities can be reduced 
to a least common denominator that can be described as 
the awareness of relationship. 

As contrasted with this kind of consciousness, we can 
clearly distinguish the other two types of sensory and 
emotional consciousness. In the past, one of the main 
stumbling-blocks of emotional theory has been the hasty 
attempts to connect these two quite different kinds of con- 
sciousness with each other, to suppose that emotional con- 
sdonsness consists of some sort of sensation, for example, 
of visceral sensations, or that it is composed of some delicate 
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combination of sensations in balance. But it is obvious 
subjectively that there is as great a distinction between sensory 
and emotional consciousness as there is between sensory 
and mental. The “ taste " of the various sensations is easily 
discMTuble in expenence, and the common " taste ” of all 
sensation as such is even more simply to be distmguished 
from the conscious quahties of both emotion and thought. 
It is a commonplace of observation that the very same 
senbation can. on different occasions, be associated either 
with pleasantness or with unpleasantness, or with any one, 
apparently, of an extensive hst of emotions It is evident 
here that the connection is one of an association, not between 
different kinds of sensation, but between sensations and 
emotions, which latter are entirely different quahtatively 
in subjective experience. 

The work of Sherrington, Goltz, and Caimon, referred to 
earlier in this chapter, has successfully disposed of the theory 
that emotions are visceral sensations , no further suggestions 
have been made that are sufficiently plausible to warrant 
serious research, and in view of the pomts brought out in 
the preceding paragraph, we do not believe that there exist 
a priori reasons for searching further for these elusive and 
contradictory " sensations of emotion " Nor, on the other 
hand, are we greatly impressed with the frequent suggestion 
of psychologists that " emotion ” is really but a verbal label 
which has become attached to specific types of responses or 
of overt behaviour, which, when examined, turn out to be 
describable in the cognitive or sensory terms employed in 
descriptions of phenomena other than emotional. This 
strikes us as merely begging the question ; the fact that as 
yet we have no objective description of emotional phenomena 
as such, does not argue the non-existence of such type- 
phenomena; it merely means that a most fundamental 
task still lies ahead of us. Our own suggestion is that sensory 
consciousness is the psychonic energy manifested at the 
psychons of the sensory s}rstem and that the energy manifested 
at the motor psychons is emotion One of the special virtues 
of the psychonic theory is thus that it offers iAree different 
tsrpes of organic activity to correspond with the tAree obvious 
divisions inherent in subjective consciousness. We have 
sensory, correlation, and motor psychonic energy : and we 
have sensation, thought, and emotion. 
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We bdieve that psychonic energy, although at present 
it remains beyond the possibility of objective measurement 
by laboratory apparatus, will sooner or later become directly 
measnreable by such means ; we also believe that in describ- 
ing the behaviour and functions of psychonic energy we have 
an adequate, prehminary account of consciousness from the 
objective view-pomt We will take up in greater detail the 
manifestations of the three different kinds of psychonic 
(conscious) energy m the chapters on Sensation, Thought 
Processes, and Emotion, to follow 

The Place of Consciousness *n the Untt Response 

We have already reached a point, however, where we can 
discnmmate where and how consciousness enters into the 
unit response. It will be recalled that we divided the entire 
unit response into no less than eleven part-reactions, earher 
in this book. At this point it will be well to review that 
division, since it is just in certain of these constituent part- 
reactions that consciousness anses. It will be remem^red 
that the part-reactions making up a typical unit response 
are as foUows ; 

(1) Bodily tissues react, mechanically or chemically, to 
an external stimulus , 

(2) The appropriate receptors within these tissues, 
react ; 

(3) The afferent nerve cells leadmg mward from the 
receptors, react ; 

{4) The psychons withm the sensory centres to which 
these nerves lead, are activated ; 

(5) Gmnector nerve cells react ; 

(6) Psychons in the correlation centres to which the 
connector cells lead, are activated ; 

(7) Connector nerve cells, leading away from the corre- 
lation centres to the motor centres, react , 

(8) Psychons in the motor centres are activated ; 

(9) Efferent nerve cells, outward bound from the motor 

centres, react , 

(10) Effector organs (glands and muscles) react ; 

(11) Bodily parts or tissues cormected vdth the effectors, 

react. 

Under the heads (4), (6) and (8) above we have the psydionic 
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parts of the unit response in question, the three places u^ere 
consciousness enters into the unit response. 

It is at the psychons of the sensory system that the external 
stimuli are first forced to combine themselves with the already 
proceeding self-activities of the stimulated organism. This 
effect is brought about by the function of mutual facilitation 
and conflict of impulses which the psychon exercises in regard 
to the conduction of the nervous impulses that pass over it ; 
some impulses will pass unhmdered in the same order and 
degree in which they arrive from the afferent nerves, others 
will be modified m &e sensory psychons, still others may be 
inhibited entirely. Much “ sensory hallucmation " may 
probably be due to this psychonic effect, as for example 
when a person fails to see some object for which he is searching 
and which happens to he directiy before him on his desk. 
It is impossible to suppose that the visual stimuh from this 
object do not affect his roving eye ; yet at some point before 
they reach the correlation centres concerned with perception 
and meaning, they are obviously inhibited. We do not 
beheve it necessary to descend into dark theones of libidos 
and censors m order to elucidate such phenomena ; it seems 
evident that either in the sensory centres or m the correlation 
centres themselves, the psychonic condition is such that 
these appropriate and entering optic nerve impulses are 
damped. 

At the psychons of the correlation centres an immense 
amount of co-ordmation and selection of the entering impulses, 
is brought about ; here those psychonic phenomena under- 
lying perception, conception, etc , take place, and it is deter- 
mined how much of the external stimulation of the body 
at any given moment will come into mental consciousness ; 
and not only how much will become conscious but how it 
will become conscious, that is, what combination of 
sensations shall compose the resulting perception. Finally 
those combmations of environmental and self-stimuh are 
selected which are to be carried further in the organism to 
the motor centres and the effectors of the body. The sub- 
jective experience of these operations is that of perception, 
judgment, “ voluntary ” decision, and so on. 

Another effect of the correlation psychons is the great , 
diffusion of entering impulses, brought about through their 
psychonic action. The psychons are closely packed together 
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in these centres and the activation of one psychon thus causes 
many juxtaposed psychons to react ; the disturbance, entering 
at a single point, rapidly spreads over an area commensurable 
with the intensity and fre^om bom inhibition of the entering 
impulse. A highly activated set of psychons causes a large 
diffusion through the correlation centres, and vice versa. 
And of course, the greater the diffusion, the greater will be 
the amount of psyohonic energy involved and the greater 
the associative consaousness of the stimulating object, or 
of thought-processes concerning it. 

It should also be noted that the greater the diffusion in 
the correlation centres and the more intensely and multitudin- 
ously the psychons in this part of the organism are activated, 
the greater will be the simultaneous mhibitory effect upon the 
motor centres. This effect is not to be thought of as a mere 
absence of excitation ; rather it is an active influence, but 
active in a negative sense, an active opposition which may 
even result in a distmct diminution of the constant tonic 
discharge to the musculature of the organism. 

When the selection is finally made in the correlation centres, 
however, the selected pattern of impulses passes along the 
connector nerves to the motor centres and, entering there, 
is once more combmed with the pattern of (motor) self- 
activities already present. Further selective processes then 
occur at the motor psychons. The subjective experiences 
of feeling tone and emotion, we suggest, correspond to these 
operations at the psychons of the motor system, and in the 
later chapter on Emotion we will show how the phasic motor 
impulses (those entermg the motor centres bom vrithout, 
i.e., bom the correlation centres) give rise to the unit emotional 
reactions of Dominance, Complice, Inducement, Submission, 
and then compounds, depending upon the relationship which 
the entering impulses bear to the existing (self) motor con- 
dition. When all this has occurred and the pattern of 
impulses destmed for the final common motor path has at 
last been selected, the final pattern is dispatched on its way 
over the efferent nerves to the effectors. 

It is in these three regions, then, at the psychons of the 
sensory, correlation, and motor centres, that consciousness 
enters the unit response and, partly through the operation 
of modification, inhibition, and sdection, determines the 
pattern of the response. Once again we emphasise the fact 
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that consdoosness is a psychonic part-reaction of the whole 
unit response in any given case. Within the unit response, 
however, it may have an important determinative bearing 
by reason of the fact that the energy manufactured at the 
psychons is relatively higher and more intense than any other 
energy taking part in the whole response pattern. When 
the response engages many psychons and a large amount of 
psychonic energy is involved, this part of the unit response 
may be determinative of the whole response ; in other cases, 
when but few psychons take part, it may be relatively un- 
important. But only in those cases when no psychons at 
all are involved in the organism’s activity (and these are 
very few indeed), can psychology leave out of consideration 
this part-reaction of the unit response called " consciousness 
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Sensation 

Ittiroductory 

At the outset of our investigation of sensation it must be 
carefully borne in mind that when we use the term, sensation, 
we are really speaking not at all about the whole unit response, 
and not even about that subdivision of the response that 
comprises the activation of the sensory system of the organism. 
We are speaking, in fact, only about a part-reaction which 
itself is included withm that combination of part-reactions 
that constitutes the sensory portion of the unit response ; 
and that is the activation of the psychons within the sensory 
S3^tem of the organism. 

Thus in the present chapter we theoretically sever the con- 
nections between the interior limit of the sensory system 
and the rest of the organism And we make the usual 
assumption that, if the organism were to be composed ex- 
clusively of this portion of its present self, the phenomena 
of sensation would still occur. Agam, withm this limited 
portion of the body, we shall really be concerned only with 
what takes place at the psychons ; generally speaking, those 
parts of the sensory system where the psychons are present, 
are within the head 

Here we come up against a difi&culty which, if not introduced 
by behaviouristic theory, has at least been gy eatly emphasised 
therein. This difficulty consists in the prevalent attempt 
to describe sensation (which is a fundamentally inherent 
element of conscious experience) in terms of the reaction 
evidenced by the sensing organism. Thus, let us say that 
in the presence of a vibration-rate which we call the colour, 
red, the pupils of the eyes dilate. This, of course, is not the 
case ; it is taken as a simplified illustration of the point to 
follow. Then whenever the pupils are observed to be so 
dilated, the behaviourist will assert that the sensation, red 

3*0 
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(or as much of this phenomenon as can properly be excluded 
from the charge of verbal hallucination) is present. Such, 
naturally, is not the case ; not only will similar reactions 
result from different stimuli, and m this statement we include 
almost every t3rpe of symptomatic reaction that can be be- 
havionstically observed, but also the eyes of no two persons 
will dilate in exactly the same way , not even will [the eyes 
of a single subject respond in the same fashion on different 
occasions of the same kind. 

This continual shght variabihty of the same kind of re- 
action results from the fact that every such reaction is but 
a part-reaction within an entire unit response, and unit 
responses, being built up of complicated combinations, 
are never twice the same. In other words, the reactions 
which the behaviourist terms " sensory responses ” m his 
experiments, are themselves governed by the unit responses 
of which they are parts. Nor will the unit responses avail 
as indices of consciousness, because consciousness, as we have 
pointed out, is not a umt response but an at present inacces- 
sible, psychonic part-reaction within the unit response 

It is true that the very stnct behaviourist would deny 
any “ sensation ” at all, assertmg that he did not know 
what is meant by this subjective term. Nevertheless, leading 
exponents of behaviourism, Lashley and Hunter for example, 
have addressed themselves to the translation of *' conscious ” 
phenomena mto behaviooristic terms and many behaviour- 
istic experiments have been conducted on questions that, 
to all except the behaviourists, appear to mvolve sensory 
consciousness 

Of course, in actual practice, the behaviourist, just as 
every other experimenter, really accepts the common, sub- 
jective expenence, as evidenced by the subject’s verbal 
report, as his criterion for the presence of consciousness. 
And despite some vnritmgs to the contrary, we must note 
that by this " sensation " of his he really means something 
different from the verbal report upon which the evidence 
of its presence rests This point is clearly acknowledged 
in Hunter's “ irreversible SP-LR relationship ", which is 
proposed as the cntenon of the subjectivists’ '' consciousness”. 

However, it would still seem that behaviouristic theory is 
responsible in large part for the confusion that allows it to 
be supposed that sensation can be described either by 
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descriptions of part-reactions that are not psychonic or by 
descriptions of total responses which, as units, are not con- 
scious. To sum the matter up, it is the conscious experience 
of sensation that is the conunon element by an appeal to 
which alone sensory experiments can be conducted. If 
we wish to deal with this common element objectively, we 
shall be dealing in fact with a psychomc part-reaction of 
the given unit response, and only with that psychonic part- 
reaction that takes place within the sensory sub-division 
of the organism in question. 

Sensation as Viewed Physiologically. 

Aside from the strict behaviouristic denial of sensation 
as such, almost all other theories of sensation may justly 
be termed physiological. The ordinary list of the five senses, 
which was never fully comprehensive, has long since been 
done away with in favour of more physiological tabulations. 
There are a great many such physiological hsts m existence, 
and the followmg may be taken as a typical example : 

Skin sensations : Touch 
Warmth 
Cold 
Pain 

Kinaesthetic sensations: From Joints 
Tendons 
Muscles 

Taste sensations : Salt 
Bitter 
Sweet 

Aad (also perhaps metallic and 
astringent) 

Auditory sensation 
Equilibrium sensation 
Visual sensation 
Olfactory sensation 

Also pain sensations not cutaneous, i.e. not originating 
in the skin 
Hunger sensation 
Thirst sensation 

There are, of course, other t3rpes of list not physiological 
in character, since, in order to arrive at them, one need never 



SENSATION 323 

have heard of an end-organ or a nerve. We append such a 
list for comparison with the phsraiological one just cited ; 
Auditory sensation 
Visual sensation 
Olfactory sensation. 

Gustatory sensation 
Tactile sensation 

Kinaesthetic sensations : 1 e., sensations of movement, 
either of the whole organism 
or of any of its parts. 

Coenaesthetic sensations: Including all sensations re- 
sulting from stimuh origmat- 
mg withm the organism, e.g. 
hunger, thirst, equihbrium, 
muscular tension, etc. 

Neither of these lists would seem to be perfect from a 
psychological pomt of view, but there can be little doubt 
that, of the two, psychologists have chosen to follow the 
first in deahng with the subject of sensation. Not only 
is it evident from the type of hsts to be found m psychologic^ 
text books that the generaj outlook has been preponderantly 
physiological, but the theones of sensation that have been 
ofiered by psychology up to the present time appear to have 
been ba^ almost entirely upon details of end-organ and 
afferent nerve function Weber's and Hering’s end-organ 
theones of cutaneous sensation, the audition theones of 
Helmholtz and Rutherford, the theones of eqmhbnum 
sensation based exclusively upon the reactions of the semi- 
circular canals, and even the findmgs of Cannon and Washburn 
regarding hunger sensations, are all cases in point. Such 
instances of “ psychological " theories of sensation could 
be adduced in great number and m relation to each kind of 
hsted sensation. At the moment, we only wish to pomt 
out that everything definitely advanced in this tj^pe of theory 
emphasizes, and seems to be based upon, the phjrsiology 
of the receptors and connectmg nerve systems. 

Visual Theories {Physiological). 

In order to make clear our objection to the phjreiological 
tjT)e of sensation theory in psychology, as well as to contrast 
these theories with our own propos^, it will be necessary 
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to consider in brief detail some of the cnrrent theories of the 
land under discussion. For this purpose we have selected 
the sense of vision, since here is a sensation complex enough 
to exhibit well the differences between the phs^siologi^ 
and psychological treatments 

A preliminary difBiculty in all theories of vision is the fact 
that ph3rsicists can give us very little satisfactory information 
as to the real nature of light. Light seems to be a substance, 
that is, it possesses inertia, which is the definition of what 
used to be called matter. But different light phenomena 
necessitate now the wave theory and now the quantum 
h3rpothesis ; and these two view-points are mutually incon- 
sistent and contradictory. Evidently we are still far from 
understanding its fundamental nature 

Thus we must go forward more or less in the dark, since 
we are ignorant even of the real character of the stimulus 
for the visual sense. It has been possible, however, to divide 
this sensation into three categories : sensations of light, 
of form, and of colour. Sensations of form are supposed 
to be allied with other kinds of spatial perception and rely 
upon the trianguktion introduced by binocular vision, and 
upon combination with other sensations and their images, 
such as those of touch. Thus many sensations of form are 
not truly sensations at all, but really percepts, and with 
these we will deal later on in the chapter on Thought. 
Sensations of colour can agam be divided into three classes : 
those of colour tone or hue, corresponding to the wavelength 
of the light ; those of bnghtness, relating to the intensity 
of the light , and those of saturation or tint, correspondmg 
to the complexity of the light. 

All the chief theories of vision are based upon the existence 
in the eye of certain hypothetical substances whose decomposi- 
tion under the influence of entermg light-rays, is conjectured 
to produce the necessary effect upon the end-organs of the 
retina, namely the rods and cones. The discovery of “ visual 
purple ", a redly pigmented substance m the rods, whose 
pigmentation varies under the influence of different kinds of 
light, has naturally strengthened this type of theory. 

We also find various functions assigned to different 
structmes of the retina. Visual acuity, for example, is 
supposed to depend upon the cones. And certain nocturnal 
a n i ma l s have been found which possess vision and in whose 
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eyes occur only rods ; from this fact, among others, it is 
argued that perception of low intensities of light is coimected 
with the rods. Without going further into the details of 
the general theory of vision, we can now consider several of 
the most famous specific theories. We shall be able to notice 
only what they advance in respect of colour sensations, 
since to go into them fully would necessitate at least a chapter 
in itself, and we only wish to show that they are as t5rpically 
physiological as the theories now held regarding all other 
sensations. 

In the early version of the Young-Helmholtz theory, 
three kinds of nerve fibres were presupposed in the retina ; 
this was later changed to three hypothetical substances. 
These, when decomposed by the wave-lengths of different 
kmds of hght, arouse in the conjomed end-organs those 
impulses that produce the sensations of the three primary 
colours, red, green and violet. The mentioned colours 
were chosen as being pnmary because of certain facts of colour 
mixture and also because they remam visible at low intensities 
of hght, after yellow and blue have both disappeared. The 
black-white series of sensations occurs when all the substances 
are equally affected m vanous degrees, black corresponding 
to the absence of excitation 

Hermg, on the other hand, considered that black resulted 
from an active process in the eye and not from the mere 
absence of stimulation. His theory supposes pairs of an- 
tagonistic pnmary colours resultmg from physiologically 
opposite actions within the eye , these colours are black- 
white, green-red and blue-yellow The pairs of primary 
colours are based upon the action of three supposed substances. 
Regarding these substances, Henng proposed a complicated 
theory of metabohsm whereby, dependmg upon the light 
stimuli affecting them, they either ascended or descended 
a scale of potentials , when descending to a lower potential, 
white, red and yellow resulted from the action of the 
respective substances, and when ascending, black, green and 
blue sensations were produced In a state of equihbrium 
the result was neutral grey. The actual seat of the sub- 
stances was left undecided ; it was not even said whether 
they were situated in the eye or in the central nervous system. 
Moreover, Hering himself preferred to postulate only a single 
visual substance having three modes of reactivity which 
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would correspond to the operations of the three substances 
presupposed in the theory that bears his name. 

According to Wundt’s theory separate sub.stances exist 
in the eye for the sensations of light and of colour. The 
latter substance is complexly constituted, thus offering the 
possibihty of many different colour sensations. 

One of the most recent physiological theories of colour 
vision is that advanced by Mrs Ladd-Franklin. In this 
theory also we find the inevitable three substances, or as 
she prefers to call them, molecules The first of these, which 
decomposes under any kind of light stimulus, is to be found 
only in the rods. The second, a partially differentiated 
sutetance sensitive to yellow and blue rays, resides in the 
poorly developed cones of the intermediate section of the 
retina The ^ird, a tnply differentiated substance capable 
of responding to the influence of red, green and blue rays, 
is contained only in the cones of the central region where the 
colour sense is believed to be most acute The genetic aspect 
of the evolution of these substances is emphasised m the 
view that the last and most highly differentiated of them is 
biologically the most highly evolved. As in almost all the 
other colour theones the question as to the place and manner 
in which the actual sensations arise, is slurred over. It 
seems to be supposed that they result directly from the 
action of the h5q)othetical substances upon the afferent 
nerves with which these substances are beheved to be m 
contact, or at best that by this means they are directly aroused 
in the cerebral sensory centres. In the earher theones the 
rods and cones were supposed to have a vibratory effect 
upon the nerve endings ; but as we have seen, of recent 
years it has become fashionable to substitute a photo-chemical 
effect produced upon the nerve endinp by the hypothetical 
visual substances. 

Naturally a vast amount of experimentation has been made 
upon visual sensations and many ingenious methods have 
been devised whereby, for example, the light can be introduced 
into the eye and the subject himself can see the various 
structures, such as blood vessels, m the walls of his own 
eye. It is interesting to note, m respect of these many 
experiments, that although the theories are almost entirely 
physiological in character, the experimental results upon 
which they are founded, are not at all physiologicaL By 
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far the most work has been done either by means of verbal 
reports of their experiences obtained from the subjects or 
by the even more subjective method of introspection. For 
instance, not one of the famous visual substances, if we except 
" visual purple ” (which is analogous to these substances, 
but is not one of them), has ever been located m the eye 
or its presence even hinted at, ph5rsiologically or neurologi- 
cally. 

We beheve it will be seen that the problem of visual 
sensation, as distmct from the mechanics of the eye, has not 
even been approached, much less solved, by any of the 
theories mentioned. Yet it is the matter of sensation which, 
so far as concerns psychology, is the only question at issue; 
the morphology and histology of the eye may qmte properly 
be left to those who have been trained and have speci^ed 
in tdese subiej-ts, since presumably their special abilities 
in such directions are superior to those of the psychologist. 
The point which we cannot too greatly stress, is that the 
psychological problem does not arise until after the light 
stimulation has entered and passed through the eye Stnctly, 
what happens withm the eye is scarcely within our province ; 
but what is our problem is how the exatation furnished by 
and from the optic apparatus to the visual centres of the 
cerebrum, becomes visual sensation It is just at the be- 
ginning of this problem that all the foregomg colour theories 
leave off. 

General Theories of Sensation {physiological) 

It may be well to mention bnefly certam generalizations 
regarding sensation as a category of expenence, that have 
been developed from the physiological outlook evidenced 
by the preceding visual theories, the same outlook that 
runs the whole gamut of sense theory from thirst to 
equilibnum. 

Two such generalizations are embodied in Weber's and 
Fechner's famous Laws We are reminded that Weber’s 
Law refers to the stimulation of the sense receptors in general. 
It takes account of the fact that the stimulabihty of a receptor 
is partly determined by its previous stimulation , and states 
that there must be an mcrease m the stimulation of the 
receptors, such increase bearing a particular ratio to the 
degree of stimulation existing previously to the incrsnse, before 
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sensation can arise. It wUl be sem that here again, as also 
in Fechner's logarithmic Law of the relation between stimulus 
and sensation, we meet the end-organ emphasis typical of 
the physiological view-point. To an inquirer coming upon 
statements of the two Laws for the first time and unaware 
that these psychologists in fact believed sensation to be located 
in the head brain, it would seem as if they supposed sensation 
to appertam to the receptors, since these receive the great 
preponderance of attention 

Johannes MQller's doctrine of specific nervous energies 
represents one outstandmg attempt to transfer the ongm 
of sensation quahties from sensory end organs to afferent 
nerves or possibly to speaal sensory areas in the brain. 
Miiller supposed that each sensory nerve or each special 
sensory bram area possessed a specific energy which produced 
in consaousness the appropriate sensation quahties. This 
theory of Muller's was certainly a step towards an effort to 
formulate a real psychological theory ; that is, a theory 
which should account for the ongm of sensations in con- 
sciousness. But the theory of specific nervous energies 
seems to have httle foundation in fact. Mere electncal 
excitation of a sensory nerve or of the corresponding brain 
centre does not produce consciousness. Neurologists have 
discovered that differences in stimulus qualities are probably 
communicated to the brain by different rates, rhythms, 
or volumes of afferent nerve impulses These quantitative 
differences in nerve impulses seem to be ongmated and 
determmed by the appropriate sensory receptor organs with 
which the afferent nerves connect. Once the psychons of 
the brain have been excited by the appropriate volume and 
rhj^hm of nerve impulses in this manner, consaousness of 
the appropriate sensation anses. Moreover, once the central 
psychon has been excited in the right way this exatation 
apparently leaves a trace so that the same sensations may be 
subsequently evoked by stimulating these same sensory 
centres by impulses through other nerves, or by electrical 
stimuli. For example, persons without retinal end organs 
from birth never become conscious of visual sensations, 
whereas persons who become blind after once expenendng 
visual sensations can be made to experience these sensations 
again as a result of recall or electrical stimulation. Mfiller. 
it se§tnS( rqpyed ip tl^e right du«ction toward a truly psycho- 
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logical theory of sensation consciousness ; but his neurological 
h3rpothesis was based upon insufficient data. 

The Physiologists Rdalion to Theories of Sensation. 

It would seem proper to point out in this place that our 
discussion of the foregomg physiological theones of sensation 
should not be construed as a criticism of physiology Indeed, 
we have a high regard for physiologists and find it necessary' 
to apply to them for valuable information — so long as their 
results are drawn from within the confines of their own field 
of investigation. But it seems clear enough that, in the 
investigation of the receptor mechanisms, physiologists have 
been unable to leave out of their procedure references to the 
psychological element of sensation, an element that, m opr 
opimon, belongs more particularly withm the field of 
psychology. 

Nevertheless, since they have in fact used the subjective 
data of sensation m the construction of their theones of 
stimulus reception, it has happened that these same theories 
have been very easily taken over bodily mto psychology, 
with the result that psychologists themselves have become 
prone to confuse sensation with the functiomng of the sensory 
receptors. 

There are certain general pomts that apply in common to 
this hybrid physiological-psychological \'iew In the first 
place there is tlie predommant position given m its theory 
of sensation to the structure of the special end-organs m- 
volved ; this is physiology In the second place, another 
predominant position is given to the functiomng of the 
sensory nerves, notably in the doctrine of Specific Nervous 
Energies , and this is neurology It seems to us that none 
of these theories are psychological theones and that none 
of them render either an adequate or a satisfactory account 
of sensation 

The Panpsychtc Theory of Sensation {Psychological). 

So far as we know, there are only two actually psychological 
theories of sensation ; they are L. T. Troland’s panpsychic 
theory and our own psychonic theory We shall consider 
Dr. Troland’s theory first. 

His view IwloPgs to a category which, in our chapter on 
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Consdousness, we classed as vitalistic ; that is, he considers 
the phenomena of consciousness to be of a different order 
than that of the phenomena of ph3rsics and of the other 
natural sciences Nevertheless, he asserts that, as regards 
human beings, the phenomena of consciousness arise " as a 
result of ” certain physical activities of the cerebral cortex. 
Since we have tilready given attention to the physiological 
theories of colour, we may take the panpsychic theory of 
colour vision as an example of the way m which Dr. Trohmd's 
general theory of sensation works out 

In the first place we have the question as to the impulses 
sent over the optic nerves from the visual receptors m the 
eyes, and these can vary in only two ways ; they can be 
widely separated (few per second) or closely packed together 
(many per second) and their rhythm can be regular or 
irregular When their rhythm is regular, we have the black- 
white senes, ranging from black (widely spaced pulsations) 
to white (very closely packed pulsations) 

We now meet with the three hypothetical photo-chemical 
substances m the retma, which, in the case of this theory, 
are supposed to suffer decomposition under the influence 
of the wave-lengths corresponding to the three primary 
colours of red, green and blue When these substances 
are decomposing at equal or equivalent rates, the pulsations 
over the nerves are equally spaced ; the greater the mtensity 
of the light, the more pulsations per second, and thus the 
impulses prelimmary to the black-white senes The frequency 
of the impulses accounts for the brightness of the colours 

But if the three retinal substances are breaking down 
unequallj', the rh5d;hm of pulsations in the nerve will become 
irregular. Upon the regular frequency an irregular rhythm 
will be superposed and the particular modulation in a given 
case will accoimt for the particular hue resultmg in con- 
saousness. The matter of saturation is considered to be a 
measure of the departure of the modulated rhythm from 
regularity. 

When these impulses, with the above characteristics already 
impressed upon them, reach the visual regions of the cerebral 
sensory centres, a further process takes place. There are 
supposed to exist here six sets of cell arrangements whose 
structure is such that they are " timed ", as in the case of 
radio receivers, to pick up those frequencies, either regular 
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or modulated, that correspond with the six psychologically 
principal colours, black, white, red, yellow, green, blue 
Their action is thus mdividually selective, and when several 
of them are acting m concert, the result is one of the many 
colours that can be denved from a combination of the six 
principal ones. The black receiver is activated to the degree 
that the white receiver is not activated 

In addition to this, it is necessary that the incoimng visual 
impulses, or their mduence, spread beyond the visual areas 
proper of the sensory centres into the adjacent association 
areas before sensations of colour can arise In his discussion 
of the conduction of the visual nerve impulses, mention is 
made of the fact that the impulses cross various synapses, 
but no stress is laid upon this fact and no function assigned 
to the modifymg influence of the synapses upon the impulses 
In fact, it would seem to be a necessary imphcation of the 
panpsychvc theory of colour vision that httle or no mfluence 
is so exerted, an implication, it must be said, which is cer- 
tainly contradictory to neurological findrng. 

When all the foregomg has taken place, visual sensations 
of colour result, but Dr. Troland is very careful to insist that 
the mentioned cerebral operations are not themselves, either 
in whole or in part, the sensations Accordmg to the pan- 
psychic view, all consciousness, mcluding of course sensory 
consciousness, is made up of fields of some indescribable 
kmd of force, and such conscious force fields bear certam 
relationships to the fields of electncal force that compose 
all ph3^ical matter, mcludmg the human cerebrum. 

At first glance this may seem a most obscure and 
comphcated theory, largely perhaps because of the employ- 
ment of the conception of two fields of mter-related but 
difierent forces It is only necessary, however, to have the 
concept of fields of force clearly in mind m order that the 
panpsychic view should be seen m its actual simphcity. 

As we know, the conception of a field of force has grown 
out of modem, mathematical physics. In the case of a 
wire carrymg an electnc current, certain mfluences of a 
magnetic nature, attnbutable to the cmrent in the wire, 
exist in the space around the wire The space within which 
these influences function is spoken of as a field of magnetic 
force and has specific characteristics that can be formulated 
mathematically. However, there are more kinds of force 
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than the magnetic variety ; all space is supposed to be filled 
with combinations of the fields of these various forces, and 
by some it is considered that the electrons and protons of 
matter itself are simply those points in the general ph3rsical 
force-field where the intersections of lines of force, or con- 
centrations of force influences, exist. This is the electro- 
magnetic conception of matter which displaced the former 
theories based upon a h3'pothetical ether. The most recent 
researches suggest the displacement of the electro-magnetic 
conception in turn, but we need go no more deeply into 
ph3rsics than this to understand tlie concept of fields of force 
employed in the panpsychic theory of consciousness. 

Accordmg to the panpsychic theory of colour vision, the 
physiological situation in ^e cerebrum, which we have been 
engaged in descnbing, might theoretically be reduced to a 
mathematical formulation of the field of electro-magnetic 
force there present. It is this field which would then 
bear some sort of corresponding relation to the " field of 
consaousness ” that we call sensation of colour It is because 
of the stress that Dr Troland lays upon the non-physiological 
aspect of conscious sensation that we beheve his theory to 
be a truly psychological one. Moreover, the Troland theory 
is based upon a modem and scholarly compilation of neuro- 
logical facts and theones. 

But after all is said and done, we venture to think that, 
apart from this unseating of physiology as the central fact 
in sensation, nothmg very definite is put forward in the 
panpsychic theory of sensation We are confronted by a 
metaphysical view as to the nature of consaousness that 
can be shown to be an almost exact reproduction of a certain 
tenet of doctrinal Buddhism. By the very nature of the 
case this view is insusceptible of proof under present conditions, 
nor do« Dr. Troland put forward any proofs, arguments by 
analogy excepted. The theory thus rests for its acceptance 
upon the question as to how plausibly it afiects the hearer, 
and the final decision is qmte plainly due to an intellectual 
prejudice one way or the other Even in this theory we find 
everything definite that is advanced to be either physiology 
or neurology. From the standpoint of a psychology exterior 
to its subjects, the psychological portion of the panpsychic 
theory is really philosophical. 

To sum up. from our own point of view it seems to us that 
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the panpsychic theory is valuable : (i) Because it is based 
upon a real knowledge of neurology and does not make absurd 
assumptions contrary to neurological fact , (2) because it 
clearly recognises that the retmal mechanisms are only the 
gateway to sensation, and not the sensation itself. On the 
other hand we believe that, as a saentific theory, the pan- 
psychic view suffers from three defects : (i) Consciousness 
is treated as non-pb3rsical ; (2) purely imaginary aspects 
and forms of an unsown force are assumed which are 
arbitrarily asserted to correspond with consciousness, whereas 
a proper theory should correlate the known phenomena of 
consciousness with some measurable type of matter or energy ; 
(3) it puts forward no reason why some parts of the brain 
structure cause consciousness and others do not. 

The Psychonic Theory of Sensatton (P^chologicai). 

The psychonic theory of sensation is designed to answer 
the strictly psychological issue : how is sensation-consdousness 
Itself produced ? In contrast to other theones of sensation, 
therefore, the psychomc theory regards sensory stimuh in 
the environment, sensory receptor organs of the body and 
afferent neurons cormectmg these receptor organs with 
sensory centres of the cord and brain, as mere adjuncts to 
the sensation-makmg apparatus proper which we assume to 
be the psychons of the sensoiy centres Stimuh, receptors, 
and afferent nerve trunks are essential but supplementary 
mechanisms, from the psychonic pomt of view. We regard 
them in this way not because these organs are mtnnsically 
less important than the consdousness-generatmg tissues : 
but merely because we are engaged m the study of psychology 
and therefore must, for the sake of convemence and expediency, 
retam the stnctly psychological pomt of view which lays its 
major emphasis upon mtegration-consciousness mechanisms 
and phenomena. 

From this psychological point of view, then, we must 
seek to discover how the sensory receptor organs and afferent 
nerves are able to commumcate differences in sensory stimuli 
from the environment to the psychomc tissues of the brain, 
where these differences give nse to ultimate differences m 
integrative activities and correspondingly create differences 
in sensation consciousness The psychomc theory regards 
the various types of sensory receptor organs m the body as 



334 


INTEGRATIVE PSYCHOLOGY 


physiological instruments capable of evoking m afferent 
nerve fibres different rh5rthms, intensities, and volumes of 
nervous impulses Our theory regards the afferent neurones 
as neurological instruments capable of propagating the 
disturbances thus evoked by the receptor organs and com- 
municating them in due course to ^e sensory psychons. 
A detailed study of aU the complexities of sensory receptor 
organ structure, afferent neurone organisation and behaviour 
is wholly beyond the scope of the present book. Besides, 
as psychologists, we are not primarily interested in such 
studies We are quite content to leave them to the physiolo- 
gists ; assembling our own supplementary data from the 
total mass of physiological findings It is sufficient, we 
believe, for psychological purposes to mention one or two 
general aspects of receptor organ and afferent neurone 
behaviour. 

In a previous chapter we have outlined at some length 
the various types of receptor organs which exist throughout 
the human '^dy together with their chief structural and 
functional characteristics. We have further noted that the 
vanous receptors are individually adapted to different types 
of environmental stimuli. We cannot pretend to know as 
yet the exact structural mechanisms whereby many of these 
receptor organs are enabled to differentiate between stimuli 
of the same general type, as, for example, the abihty of the 
visual receptors to respond differently to different wave 
lengths of hght. It seems clear, however, that sensory 
receptors m general do respond differentially to differences 
of stimulation withm the same mode And it seems equally 
certain that sensory receptors m general are capable of com- 
mumcating, to the afferent nerve fibres with which they are 
associated, these differences m their response to environmental 
stimuli. 

How, then, are the afferent nerve fibres able to register 
differences of excitation originatmg m the sensory receptors ? 
And how are these groups of afferent neurons able to com- 
municate the differences thus registered to the psychons of 
the central nervous system ? We have considered at some 
length, in previous chapters, the general ph3^iological and 
neurological fimdmgs with regard to the laws of nervous 
excitation and conduction. At the present point of our 
discussion, it seems necessary only to emphasise a single 
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fandamental neuronic law and its consequences. The law 
to which we refer is the so-called all-or-none law of nerve 
conduction, which states that any nerve fibre, if it is excited 
at all, must be excited maximally. The consequences of 
this law of nervous conduction rule out immediately a con- 
siderable number of allegedly psychological theories of 
sensation For instance, all the older theories which maintain 
that differences of intensity of physical stimulation result 
in differences of intensity in impulses carried over the 
afferent nerves may be categorically denied Again, 
theones of sensation which remain satisfied with real or 
hypothetical differences m photochemical phenomena of 
the visual receptors and similar end-organ phenomena m 
other sensory organs, must be regarded as obviously madequate 
and futile from the psychological pomt of view No matter 
what happens in the sensory end-organ, the real question 
which must be answered is : How are these supposed 
differences in end-organ behaviour translated into differences 
of afferent nerve conduction ? The answer which present- 
day neurologists give to this latter question must, we should 
think, be accepted by psychology as the basis for any 
authentic theory of sensation 

Neurologists inform us that nervous impulses over the 
same nerve fibre may differ, withm the normal range, only 
with regard to rh5rthm and volume. That is to say that 
maximal impulses might be sent over a given nerve path 
in qmck succession or at widely spaced intervals , the 
rhythm impulses might differ withm the hmits of the stimula- 
tion thresholds of those particular neurones, m much the 
same way that the rh)rthm of electrical telegraphic currents 
differ in sending the dots and dashes of the Morse code. 
It would seem to us a very probable assumption that sensory 
end organs are so constructed that they are able to communi- 
cate characteristic rhythms of nervous excitation to the 
afferent nerves with which they are connected. 

The other way in which nerve impulses may differ, that is, 
with respect to volume, must depend upon a number of 
different factors including the rhythm of nervous impulses 
set up in each individual nerve fibre as suggested in the 
preceding paragraph. A rhythm consisting of very brief 
intervals would naturally tend to increase the volume of 
excitations dehvered to the psychons : while more widely 
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q>aced rhythms must be supposed to result in less total volume 
of excitation. These diSerences are doubtless so minute 
that present instruments are inadequate for their measure- 
ment. The most obvious source of difierences in volume 
seems to lie in the known difierences in the number of 
individual nerve fibres communicating with a given set of 
of receptor organs ; and also the known difierences in the 
number of mdividual end organs located in a given area 
of the body. Besides these sources for volume difierences 
in nervous excitation, we must also remind oupselves that 
the number of interconnections between afferent nerves of 
origm at the outlying synapses and in the spmal centres 
determmes to a very great extent the total volume of sensory 
impulses which will be delivered at the more central psychons 
in sensory areas of the brain. To account, therefore, for 
difierences in total volume of nervous excitation dehvered 
to the central psychons we must consider rhythm of nervous 
impulses, number of end-organs in a given area, number of 
individual nerve fibres associated with the given receptor 
organs, and number of afierent nerve trunks combmed to- 
gether in the outl3nng and mtermediate s3mapses of the 
nervous system 

In summary, then, all difierences in final sensory integration 
activity and correspondmgly in sensation consciousness 
must be caused by the foUowmg difierences m nervous 
excitations dehvered to the central psychons First, 
difierences m mdividual nerve fibre rhythms and difierences 
in various combinations of these rhytlmis received from the 
nerve trunks Second, differences in total volume of nervous 
excitement detemimed by the factors considered m the 
preceding paragraph Upon these two quantitative differ- 
ences in psychonic stimulation, therefore, must depend 
the ultimate difierences in sensation, no matter what theory 
of sensation we choose to adopt. 

There is one other datum of extreme importance which 
integrative psychology emphasises throughout the fields of 
sensation, thought, and emotion. This is the constant 
tonic or " self ” excitation which is contmuously going on, 
from birth to death, as a result of stimulation constantly 
delivered by the organism’s own stimulus mechanisms It 
is impossible to consider sensory integrations as taking place 
primarily between two separate batteries of nervous impulses 
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both evoked by transient environmental stimuli. The 
primary and deciding factor in every sensory integration 
would seem to be, in all normal cases, the constant psychonic 
sensory excitement of the " sensory self " ; just as the 
decisive factor in thought integrations must be the " mental 
self *' and the most important factor m emotion integrations 
must be the " motor self Psychology has long recognised 
the fact pointed out in precedmg chapters that sensations, 
or " sensory responses ", are not determined by the absolute 
nature of the environmental stimulus, but are determined 
rather by the relationship between a given environmental 
stimulus and the existing state of receptor organ stimulation. 
Weber’s law, the theory of " physiological zero ", “ hearing 
the silence ", and the intrmsic hght of the retma are examples 
of recognised combmations between existing stimulations 
of the sensory apparatus and the presence or absence of 
additional sensory stimuli from the environment. To neglect 
this most important factor of constant or self excitation 
would seem impossible m any adequate theory of sensation. 
In the psychonic theory of integrative psychology the con- 
stant or self excitation of central psychons is regarded as 
the basis upon which all characteristic forms of mtegration, 
with their correspondmg quahties of consciousness, are built. 

General Statement of Psychontc Theory of Sensation. 

In order to recapitulate and summarise our position, we 
may now state the psychonic theory of sensation in general 
terms before going on to give examples. We suggest that 
the psychonic energy arising at the synapses withm the 
sensory centres of the organism constitutes sensory con- 
sciousness. Sensation consciousness is thus regarded as 
synonymous with integrative activity of the psychons. The 
difierentiations existmg within sensory consciousness, that 
is to say the different modes, intensities and qualities of 
sensation, are accounted for by the distmctions between 
the various types of sensory psychomc energy generated 
by the psychons m question. Psy^onic energy is integrative 
energy ; and differences in mtegrative energy must be caused 
directly by the different nervous excitations which impmge 
upon the psychons and are there integrated. These differences 
in psychomc excitation are traceable, m turn, to differences 
in rhythm and volume of afferent nerve excitement ; which 
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difierences ultimatdy may be traced to differences m receptor 
organ structure and functioning. 

A much clearer idea of the general psychonic theory of 
sensation may be obtained by applymg our general concept, 
in some detail, to the theory of one particular mode of 
sensation. The integrative theory of vision may best be 
selected to serve as an illustrative example since the 
physiological and neurological finding in the field of visual 
sensations and structures are more complete than the ex- 
perimental findmgs vnth respect to any other sensation. 

Integrative (Psychonic) Theory of Viston. 

The classical theories of vision, notably the theories of 
Hering, Young-Helmholz, and ladd-Franklin are really 
theories of differential mechanisms within the visual receptor 
organs. All these theories hypothecate three or more photo- 
chemical substances which are supposed to exist in the rods 
and cones, and which are supposed to break down or 
regenerate under the influence of different coloured hght 
rays. But, as we have tried to pomt out m the preceedmg 
paragraphs, it seems rather fatuous for modem psychologists 
to sit complacently with a full supply of these hypothetical 
photochemicals in their laps, fully convmced that in the 
unexplored virtues of these imaginary substances lies a 
secret formula of colour consciousness So far as these 
theories are concerned their proponents have only attempted 
to describe the highly complicated physiologicsd apparatus 
for transformmg ph3^cal hght stimuli into photochemical 
nerve stimuli No one, we suppose, who concedes the existence 
of consciousness and assumes that the descnption of this 
phenomenon is psychology’s proper task, would rest content 
with the idea that the reaction of a photochemical substance 
in a retinal receptor ts the consciousness of a corresponding 
colour sensation. 

Let us abandon, to start with, all discussion of imaginary 
photochemical substances, assummg only that Somehow 
or other tiie visual receptors of the retina are able to function 
differentially m response to appropriate wave lengths of 
ight. Let us deal, throughout our further discussion of 
visual sensation, only with experimentally established facts. 
Two sets of facts seem to us of primary importance, namely, 
the existence of a so-caUed " intrinsic li|^t of the retina ", 
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and the microscopically discernible difierence in structure 
between the retinal rods and cones. 

Black-Vthite Sensaiions. 

In discussing visual theories few psychologists seem to 
have laid emphasis upon the existence of an ever-present 
retinal self stimulation, with its correspondingly ever-present 
gray sensation Yet we have that curious, constant visual 
sensation known as " the intrinsic light of the retina ” to 
serve as an ever-present background against which are 
perceived brightness, darkness, and colour. The “ intrinsic 
light,” or seemingly constant grey sensation, seldom comes 
to the attention of the average individual, since his eyes are 
open duiing most waking moments, and the usual light 
stimulation from outside over-whelmingly obscures the 
''intrin.sic light ”. It can readily be observed, however, at 
any time, by shutting the eyes and protectmg the hds from 
light stimulation Its ongm is obscure L. T Troland^ 
supposes that the stimulation arises from ” a spontaneous 
decomposition of the photochenucal substances or, at least, 
an automatic activity of the retmal apparatus ”. Mrs 
Ladd-Franklm* regards the intnnsic Ught as due to pressure 
(intra-ocular ?) exerted upon the retina. There is, further- 
more, some evidence that the retinal cones are responsible 
for the constant visual sensation rather than the rods. What- 
ever its origm, this mtnnsic light furnishes a constant flow 
of sensory visual impulses, with which transient visual 
excitations must be mtegrated m the formation of the more 
readily introspectable sensations of bnghtness and colour. 

Rod vision has been associated particularly with bnghtness 
and darkness sensations, smce the rods seem to be our retmal 
mechanism for twilight vision when no colours can be seen 
Besides the obvious structural difierence m shape between 
the rods and cones, there also exists some observable difference 
between the type of bipolar cells with which rods and cones 
form synaptic connection, and necessarily, therefore, some 
difference in the type of initial synaptic connections of rods 
and cones with the conductmg fibres of the optic tract * 
Here, at least, is a known rather than an h3rpothetical dis- 
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tinction between rods and cones, which readily lends itseli 
to correlation with the distinction in function relative to 
colour V. colourless vision. 

Just as certain reflexes of low order may, on the motor 
side, facilitate or conflict with the constant tonic motor 
discharge without afiecting the magnitude of this discharge 
itself, it may be supposed that aflerent visual impulses of 
low intensity, received through the rod mechanisms of 
the retina, may either facihtate or impede the constant 
stream of intnnsic light impulses, without m the least altering 
the initial magnitude of the constant, intrinsic hght excitation. 
We would suggest that the mutual facilitations of these two 
groups may be perceived as br^htness, while mutual inter- 
ferences may register in consciousness as darkness 

Such a suggestion seems to be in accord with a large number 
of known facts concerning the senes of so-called black-white 
sensations. We know, for instance, that the sensation black 
is not only a positive expenence, but that it can only occur 
when the eye is exposed to a surface or area less illununated 
than that brightness to which the retina is at that moment 
adapted Dark adaptation may, apparently, take place 
down to the level of the grey value of the intrinsic hght 
sensation. Light stimulation below this threshold might 
well be supposed to set up afferent impulses of a frequency 
so low as to conflict with those producmg the mtnnsic light 
sensation ; while stimuli of an intensity greater than mtrmsic 
light stimuli, but less than stimuh producing the grey to 
which the eye might at any moment be adapted would tend, 
similarly, to set up afferent impulses calculated to reduce 
the total existmg excitation by way of conflict and inhibition. 
Such an integrative relationship of sensory antagonism, 
rising at the central psychons to psychonic energy, or con- 
sciousness, might constitute darkness sensation. 

It may also be significant in this connection, that hght 
so intense as to bhnd the eye, temporarily, also produces a 
marked sensation of blackness. It would seem that such 
overintense light, like the subliminal stimulus just considered, 
would tend to set up afferent impulses having an inhibitory 
or conflicting effect upon the intnnsic hght impulse stream. 

A parallel of mtegrative prmdples involved immediately 
suggests Itself, not only with other modes of sensation, but 
also with the psychonic explanation of pleasantness and un- 
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pleasantness In clinical and class work, during the last 
several years we have obtained reports from students and 
clients with respect to their colour preferences and with 
respect to the relative pleasantness of darkness and brightness. 
In general — though our results are as yet far too few for 
statistical presentation — ^we have found that there is some 
tendency, particularly with girls and women, to find bnghtness 
pleasant for its own sake, entirely aside from pleasant ex- 
periences which may have become associated with light. 
We have, as yet, found no corresponding tendency to find 
darkness or even total blackness sensation unpleasant. 
There appears, however, with both women and men, a 
seemingly marked tendency to experience unpleasantness while 
iUumination of any visual field is being reduced, and to find 
the brightening of a visual field pleasant 

No exact parallel between actual brightness and darkness 
and actual pleasantness or unpleasantness of any given 
stimulus is to be expected because of the complexity and 
previous conditionmg of the central nervous system. The 
only exact parallel suggested by our present discus.sion is the 
parallel between the integrative pnnciples used to form the 
simplest motations of pleasantness and unpleasantness, and 
the integrative principles responsible for the simplest visual 
sensations of bnghtness and darkness 

I,et us state the integrative theory above suggested from 
a different angle of approach Let us start with the m- 
tegrative psychons upon which the sensory consciousness 
of bnghtness and darkness is manufactured and see what 
happens there when the rods are stimulated and grey sensa- 
tions result. First we observe these psychons, as it were, 
while the eyes are closed and covered so that no visual 
stimulation from the environment can occur. The psychons 
are in a state of very mild excitation which gives rise to the 
constant " intrinsic light ” sensation consciousness. Let us 
assume that this constant mild excitation of the psychon 
is caused by a constant flow of afferent nerve impulses from 
the cones of the retina. 

Let us now uncover our subject's eyes and expose them 
to dim light stimulation. Immediately the retinal rods, 
which are sensitive to twilight vision, become active They 
communicate their activity over their own afferent paths 
to the integrating psychons. The previously existing, con- 
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slant excitation of these psychons is thereupon facilitated 
and increased. The integrative membranes, m short, join 
together the intrinsic excitations from the ccmes, and the 
phasic or new excitations from the rods. This fusion, as 
it occurs, constitutes the sensation-consciousness of brightness. 

Now let us diminish the light stimulation to which our 
subject’s eyes are exposed. An opposite photochemical 
reaction takes place within the rods. Nerve impulses of 
a different or opposite rhythm are mitiated in the afferent 
nerves. The new and conflicting nerve impulse rhythm 
reaches the integrative psychons in turn where it comes 
mto opposition to the previously existing excitations. 
The intrinsic light exatations, let us remember, are not 
changed but remam constant on these psychons. These 
intrinsic psychonic impulses, facihtated as they were ]ust 
prior to the arrival of the new antagonistic excitations, are 
now brought into psychonic conflict with the new impulses 
representmg dimumtion of hght stimulus. The psychonic 
conflict thus produced actually constitutes the sensation 
consciousness of darkness according to our view The ex- 
treme of this conflict IS what we call the positive sensation 
of black Thus black sensation represents a maximum 
psychonic conflict resulting from imnimum hght stimulation 
of the rods and constant mtrinsic stimulation of the cones. 

Black-white sensations, therefore, according to the in- 
tegrative theory, are the product of simple alhance and 
antagonism relationships, on the integrative psychons, between 
constant or intnnsic visual sensation, and pha^c or transitory 
sensations arising from extrinsic stimulation of the rods of 
the retma. 

Colour Sensations. 

During our previous discussions of integrative relationships 
within unit responses we observed that another set of 
integrative relationships besides simple alliance and an- 
tagonism could be shown to exist. This second set of 
relationships, as previously noted, consists of increases and 
decreases of the existing self-excitation in response to the 
influence of the environmental stimulus. We observed 
that alliance of psychonic impulses might be combined with 
either increase or decrease of the self impulses ; while 
antagonisms of psychonic impulses might similarly be coupled 
with increase or decrease of self activity. Thus a series of 
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compound integrative relationships arises with four nodal 
pomts consisting of alliance and mcrease of self, alhance and 
decrease of self, antagonism and decrease of self, antagonism 
and increase of self. 

The mtegrative theory of vision finds in the senes of colour 
sensations with its four psychological nodal points, red, 
yellow, green and blue, an mteresting parallel with the 
compound integrative relationships descnbed above and 
previously named inducement (red), submission (yellow), 
compUance (green), and dominance (blue). We suggest that 
colour sensations arise whenever a sufiiaent amount of 
increase or decrease of the constant visual sensation or of 
the existing visual sensation is coupled with facihtation or 
conflict between this sensation and sensations ansmg from 
retinal rod stimulation as outhned m the precedmg section. 
In short, whenever increase or decrease of constant visual 
sensation co-exists to a sufficient extent with facihtation 
or impeding of visual sensation, colour consciousness results 
from the compound integrative relationships thus set up 
We may suggest the fundamental relationships in these 
integrative principles as follows : 

Blue Stronger phasic impulses conflict with self- 
impulses , 

Green : Weaker phasic impulses conflict with self- 
impulses , 

Yellow • Weaker phasic impulses facihtate self- 
impulses , 

Red Stronger phasic impulses facilitate self-impulses 
This situation may be diagrammed m a colour circle that 
will correspond to the unit response circle as in figure 40. 

Formation of a visual colour hypothesis based upon the 
above suggestion is not difficult, nor is the resulting theory 
comphcated by a necessity for the elaboration of imagmary 
substances or new types of mechanisms. The known facts 
of the matter seem to be that there exists a constant stream 
of afferent visual impulses, producmg the intrinsic light 
of the retina ; that different wave lengths of stimulating 
light produce quantitatively different battenes of transient 
visual impulses, corresponding to different colour experiences ; 
and that the intrinsic hght impulses must be mtegrated 
according to some definite set of integrative principles, with 
the transient colour impulses. The only theoretical part 
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Bhte-Dominance. 

If we apply the dominant principle of integration to the 
sensory manufacture of blue consciousness, we have first to 
observe that the wave-lengths of blue light are shorter than 
those of any other primary colour stimulus Thus we may 
assume that a more mtense stimulation of retinal cones 
results, with each cone energismg close to the maximum 
number of individual nerve fibres with which it is directly 
connected The dominant factor in a final sensory integra- 
tion evidently would be the transient stimulus, rather than 
the constant, mtrinsic light , thus reversmg the roles played, 
on the motor side, by constant tonic discharge and transient 
antagonistic stimulus This is a purely logical rather than 
factued assumption, and is based only upon the supposition 
that, m emotions, it is the self (or constant motor discharge) 
that IS acting upon the environmental stimulus, while on the 
sensory side it is the environment that is acting upon the 
self (constant afferent , excitations). If this be the fact, 
it IS easy to see how the most intense visual stimulus within 
the nodal mtensity series, or octave, would be best qualified 
to overwhelm, or dominate, the entire existing flow of in- 
trinsic light impulses Blue light seems to be the shortest 
wave length of the spectral senes so far as its relationship to 
the retina goes, since still shorter wave lengths begin the 
colour circle all over again by minghng red, the longest wave- 
length colour, with blue sensation to produce violet 

Moreover, just cis there exists a circular mechanism com- 
posed of proprioceptive muscular reflexes by which the 
constant tonic motor discharge can be increased or decreased 
m effecting integrative relationships with phasic motor 
impulses, so we find in the retina itself a mechanism by which 
the constant stream of intrinsic hght impulses might be 
altered at the very inception of a transient light stimulus. 
All end organs of the retina transmit their impulses across 
an imtial set of synapses in the external molecular layer of 
the retina, to neurons of the second order whose cell bodies 
he in the mtemal layer Some of these second order neurones 
spread the impulse laterally, while others conduct directly 
to a third set of ssmapses with the so-called " ganglion cells " 
of the retma It is apparent that the laterally conducting 
cells of the second order may, when excited, affect all the 
afferent fibres leading into the optic tract ; and some of the 
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fibres thus affected must be carrying continuously the in- 
trinsic light impulses. Thus it would seem that there is a 
possibility of summation or inhibition of the intrinsic light 
stream, at the very beginning of the conduction of each 
transient colour impulse toward the brain That is to say, 
each light stimulus may increase or decrease the total intrinsic 
light excitation at the same time that the transient impulses 
proceed as a separate umt toward the central s3mapses 
where, eventually, they must form their typical, or definitive 
relationship with the mtrmsic light stream 

If then, a blue light stimulus, with its short wave lengths, 
causes an initial reduction by way of inhibition in the m- 
trinsic hght volume, and later forms a dominant junction 
with the unit mass of intnnsic hght impulses, compelhng the 
latter to follow the “ blue " path toward further integrations 
at higher brain levels, we might logically characterise the 
sensory event thus described as visual domination of the 
organism by an intense blue light stimulus. For the sensation 
blue, thus analysed, would consist of diminution of the 
visual self (constant grey sensation), by an mtense or dominant 
light stimulus, with the dommant stimulus overcoming and 
directing the self at their integrative juncture 

When the final juncture occurred between blue stimulus 
impulses and mtnnsic light impulses, some facihtation would, 
of course, inevitably result This would contribute to the 
blue sensation whatever brightness it possessed Yet it is 
to be observed that the dominant form of integration seems 
to mvolve some mutual interference and possible diminution 
of the absolute value of one or both component impulse 
groups, pnor to their final unification. Thus, it would not 
be expected, if the suggested analysis of blue sensation is 
correct, that blue would possess a maximum brightness. 
Such logical expectation is, m fact, in accord with experimental 
findings. Blue is not, under any conditions, the point of 
tnaviTniim brightness in the spectrum. 

Yellow-Submission. 

Yellow, on the other hand, contains the spectral area of 
greatest brightness to the light-adapted eye. Following our 
above suggested schemata, we might suppose that the sensa- 
tion yellow is formed by an integration in which the yeUow 
visual impulses submit to the visual self, or constant, intrinsic 
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light stream. Yellow light, of course, is composed of much 
longer wave-lengths than is blue light Yellow hght, in fact, 
is to be found within the long-wave half of the spectrum, and 
it seems, therefore, to follow that the ensumg excitation of 
retinal cones is less mtense. If we may assume, then, that 
these feebler impulsions are of requisite volume mitially to 
increase rather than to dimmish the intrinsic light stream, by 
way of the circular nerve fibres of the retma or some other 
appropriate synaptic mechanism, the suggestion follows that 
the yellow impul^s may be of proper relative volume to peld 
to and may be directed by the constant visual impuls^ at 
their definitive juncture. In such a relationship no mutual 
interference or conflict of impulses could occur at any stage, 
and a maximum of mutual facilitation should result. Accord- 
ing to the bnghthess theory suggested above, this maximally 
complete alhance relationship at the mtegratmg psychons 
should produce the maximum brightness of the spectrum ; 
which, in fact, it does. 

When the intensity of illumination of the spectrum is 
increased, without change m the wave-lengths of any 
component light, the hues of the long-wave half of the spectrum 
change to yellow, and then to gray ; while the colour 
sensations produced by the short-wave half of the spectrum 
assume a blmsh tint, and finally shift mto black-white sensa- 
tions (Green eis an exception to this rule will be noted at a 
later point in the present discussion). All colours, when thus 
transformed mto yellow and blue, possess great brightness 
but very low chroma On the other hand, if the intensity of 
light be similarly diminished, spectral colours change to red, 
green, and violet, all very dark and of varying, though low 
saturation. These facts seem closely in accord with our 
fundamental premise, namely that intensity of sttmulaiton of 
the cones is the differential stimulus factor upon which integrative 
manufacture of colour sensations is based, rather than specific 
effects of different wave-lengths of hght upon different photo- 
chemical substances. 

Also, these phenomena seem to offer evidence that the 
“ blue-yellow ” zone of the retina may be colour-bhnd to red 
and green hght merely because a sparse allocation of cones, 
such as that existing in the blue-y^ow zone, is not capable 
of generating sufficient volume of nerve impulses to integrate 
definitely with the intrinsic li^t stream except when the few 
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cones simultaneously stimulated are energized to the maximum 
of two nodal points, one capable of dominating the intrinsic 
light energy and the other submitting to it. For, as we have 
seen, if any retinal cone is stimulated with maximum intensity, 
whatever the wave-length of the light used, it gives blue 
sensation, and finally simply brightness ; while any cone 
can be made to produce jrellow sensation by supplementmg 
the low intensity of long-wave stimuli up to the point where 
they naturally submit to, and completely blend with the 
intrinsic light. 

The marked access of brightness and diminution of chroma, 
also, as the intensity of stimulation is increased, seems in close 
accord with the idea that brightness is the awareness of simple 
facilitation of the intnnsic light sensation After this constant 
visual stream had been initially increased or diminished to its 
extreme hmits, only facihtation could occur upon juncture with 
a specific light stimulus, and the integrative relationship which 
has been suggested as the basis of colour consciousness would 
be expected to disappear, just as colour sensation does, in 
fact, disappear, at sufficiently high and low intensities of 
stimulation. 


Green-Compliance 

The application of compliance, as an integrative principle, 
to an attempted postulation of the manufacturing formula for 
green sensation is made easy by the close connection of this 
formula with the submission formula for yellow Spectral 
green light is composed of wave-lengths next in series to the 
wave-lengths of spectral yellow, the green waves being shghtly 
shorter than the yellow. It will be remembered that we 
supposed yellow light to be of such a stimulation intensity 
that it increased, initially, the afierent intnnsic hght stream, 
which then became of just sufficient volume to draw the 
yellow impulses into its own course at the junctional sjoiapses. 
We may now suppose that the green stimuli, being of next 
greater intensity to the yellow, result in a volume of nerve 
impulses which increase the intrinsic light excitation initially, 
just as do the yellow impulses. But we must suppose further 
that the green impulses, being greater in volume than the 
jiellow, turn out to be approximately equal at the junctional 
synapses, to the initially enlarged intrinsic light stream and 
so fonu a mutually independent juncture with the latter. 
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rather than forming the submissive juncture entered into by 
the yellow impulses. The green excitations would then pursue 
their ovm course, which would nevertheless be harmonized, at 
common psychons, with the path of the intrinsic light stream, 
producing mutual fadhtation within these conjunctive centres. 

Such an integrative picture of green sensation might be 
expected to yield an amount of facihtation nearly as great 
as that produced by the submissive type of juncture h3rpothe- 
cated as a basis for yellow sensation llie intrinsic light 
stream would be increased, and it would be, to a large extent, 
synchronized with the green stimulus impulses, though not 
qmte as completely as the yellow excitations which, m sub- 
missive relationship, must merge themselves completely in the 
intrmsic light stream If then, brightness sensation is 
psychonic facilitation, spectral green should prove to be, as 
in fact it IS, nearly as bright as spectral yellow. 

Accordmg to the integrative formula suggested, the lower 
the initial value of the mtrinsic light volume, the greater 
should be the increment of facihtation produced by green 
light as compared to the mcrement of facihtation caused by 
yellow hght. For whereas the simple, initial addition to the 
intrinsic visual stream, which both yellow and green impulses 
have been suppxised to produce, would not be interfered with 
by an unusually low intrinsic volume prior to stimulation, 
no matter how low this prior volume might be, the yellow 
impulses might find a submissive juncture with too low a total 
volume of intrmsic impulses partially impossible to effect. 
The green t5rpe of co-operative integration, on the other hand, 
might just as readily be made with low total volumes of 
intrinsic excitation, as with greater volumes of these same 
impulses. That is to say, only part of a battery of yellow 
impulses might be able to submit to a very smeiU intrmsic 
hght stream , whereas all green impulses, no matter how 
voluminous should find no greater difficulty in co-operative 
juncture with a small intrinsic stream than with a large 

This theoretical result harmonizes very well, apparently, 
with the so-called Purkinje phenomenon, in which it has be^ 
found that the maximum brightness of the spectrum shifts 
from yellow to green when the eye is dark adapted and the 
intensity of spectral lUummation is decreased. According 
to the above suggested schemata, the yellow, submissive type 
of juncture should begin to fail when the intrinsic light stream 
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prior to stimulation is low, and the intensity of yellow stimulus 
is thereafter reduced below the point where its initial increase 
of the intrinsic stream compensates for this low preliminary 
volume sufficiently to permit total submission of yellow 
impulses to the intrinsic stream. 

The fact that green does not change hue, as the intensity 
of illumination is increased, until it finally passes into 
completely colourless sensation, also seems easy to account for 
on the integrative prinaples suggested A co-operative 
relationship of mtegration, once established, should not be 
altered by simultaneous increase of both factors integrated, 
except to increase the total amount of facihtation (brightness). 
If increase of intensity of green wave-length stimulus reached 
the blue intensity before all chroma was lost m brightness, 
then imtial diminution of the intrinsic light stream might be 
expected to replace the mitial mcrease supposed to result 
from normal green stimulation ; and in such case we might 
expect that green would turn to blue, before giving way to 
simple brightness But it seems in accord with the known 
relationships between the number of discnmmable hues and 
the wave-length intervals of this portion of the spectrum to 
conclude that this would not be hkdy to occur. 

Red-Inducement 

The light waves which act as adequate stimulus to the 
red sensation are the longest in the spectrum We might 
assume, therefore, that the resulting mtensity of stimulation 
had reached a low point in the spectral senes, corresponding 
to the high point of intensity of blue stimulation, and pro- 
ductive, therefore, of the same imtial inhibitory efiect upon 
the intrinsic hght stream that we have assumed to be exercised 
by blue stimuh With intrinsic impulse volume thus reduced, 
the red impulses might force their way into the intrinsic light 
stream path. This t}q>e of juncture, with low volumes of 
impulses entering the eventual facilitating relationship, could 
not be expected to result in maximal brightness according 
to the integrative theory under discussion as, in fact, it does 
not. 

Indudve integration, however, like dominant integration, 
might be expected to be very positive and definite in the 
establishment of its relationships, since the stimulus impulses 
constitute active agoits, comparatively greater in volume than 
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the intrinsic light stream, which they join under their own 
power, as it were Perhaps this assumption nught serve to 
account for the known fact that the spectral blue and spectral 
red are the most saturated hues of the spectrum. 

Complementary Colours 

Finally, it may be noted that complementary colours may 
very readily be described by means of the integrative theory 
proposed If two diametncally opposite t5rpes of integration 
are attempted, simultaneously, with the same stream of 
intrinsic light impulses, by two opposite types of stimulus 
impulse volumes, it would certamly seem that the equal and 
opposite influences upon the mtnnsic light impulse must 
cancel one another out, leavmg the double volume of stimulus 
impulses to form a simple, uncharacteristic juncture with 
the mtnnsic hght stream. Such juncture would, of course, 
result m marked facihtation, but would permit no colour 
sensation to result Exactly opposite types of mtegration, 
therefore, would produce bnghtness sensation, but no coloiur, 
which IS the effect amved at by all pairs of true complementary 
colours The same effect might be anticipated, under this 
theory, whenever the intensity of a colour stimulus fell below 
that of the mtnnsic hght stimulation As a matter of fact, 
it has been discovered in practical colour photography that 
the intrmsic light of the retma has a tendency to obscure 
colours at low intensities of illummation 

Now one of the difficulties that has beset the path of colour 
theorists who have postulated one photo-chemical substance 
for blue-yellow, and another photo-chemical substance for 
green-red, has been the fact that pure spectral green and red, 
though forming convenient and logical startmg pomts m the 
colour rectangle, for various reasons, do not constitute truly 
complementary colours. In fact, their simultaneous presence 
on the retina produces yellow. This seeming whimsicahty 
of primary colours led Hering finally to choose blue-red 
(really in the purple series) and blue-green as his photo- 
chemical primaries These colours are complementary, surely 
enough, but are of little use in satisfying the various other 
requirements of colour vision theory. Mrs Ladd-Frankhn 
finally cut the Gordian knot, so far as photo-chemical theones 
go, by boldly manufacturing, in imagination, a sort of egg-cell- 
Uke differentiation of yellow substance into daughter substances 
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of green and red, with the supposition that both the offspring 
had to join the male parent, blue substance, if the grandparent 
substance, black-white, were to be reassembled. On the other 
hand, according to this ingenious theory, green and red 
substances released simultaneously, would umte (chemically ?) 
again forming yellow substance This yellow substance must 
then, we suppose, stimulate the retinal nerve endmgs in its 
distinctive way, setting up afferent impulses appropriate to 
the final sensation, yellow We should then have the same 
basic problem to solve that we had in the first place ; i e. what 
impulM relationships constitute the sensation yellow ? And 
we might answer that question in the manner suggested 
above, or in some similar manner. 

If, however, we do not choose to avail ourselves of the 
ample and convenient supply of imaginary photo-chemicals 
just mentioned, for the purpose of mixing our colours m the 
retina, we have an equally logical, and perhaps a somewhat 
more realistic method available under the integrative principles 
above proposed For it may be noted that while the prmciples 
of dommant and submissive integrations are exactly opposite, 
one to the other, the integrative principles of compliance and 
inducement are not, in their entirety, opposed It is true that 
compliance is based upon a relative decrease m the comphant 
element while inducement calls for an increase in the inducive 
element, and, so far, the prmciples are opposites. 

But, in compliance relationship, the stimulus accomplishes 
its harmonization with the sensory self merely by remaining 
in its own path, and this cannot be said to be opposed com- 
pletely to the integrative procedure of entenng the path of the 
intrinsic impulses. The opposite of entering the path of the 
intrinsic impulses would be to compel these impulses to enter 
the path of the stimulus, which is the second part of the 
domination principle. 

We note, then, that the inducement principle finds an 
opposite for its first phase (increase of stimulus) m comphance 
integration (decrease of stimulus) and that it finds an opposite 
for its second phase (entering intrinsic impulse path) m 
domination integration (compelhng intrinsic impulses to enter 
path of stimulus) A mixture of all three mtegrative prinaples, 
inducement, compliance and dominance would be required 
to cancel one another out and produce simple facilitation ; 
just as we know, in fact, that a mixture of all three colours 
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corresponding to these three principles, red. green, and blue 
is retpiired to abolish colour sensation and to leave only, 
brightness. Mixture of inducement and compliance alone 
(red and green) would result, most probably, in no relative 
change in stimulus volume, since the opposite first phases of 
these two mtegrative principles might be expected to cancel 
one another. 

But the second part of inducement (entering the intrinsic 
path) might be expected to become the controlling factor, 
since it is the only positive one, in its conflict with the second 
part of compliance (merely remainmg in statu quo). A yellow 
(submissive relationship) combmation of impulses should 
result rather than a red relationship, since the stimulus had 
failed imtially to be relatively increased, and the red stunuh, 
without such increase, bemg originally weaker than the yellow, 
might prove to hold the same proportionate relationship to the 
mtnnsic stream that yellow impulses would hold after mitial 
relative decrease. The entire phenomenon, in short, is one 
of relative proportion between stimulus impulse volume, and 
intnnsic light volume ; and the relative proportion productive 
of yellow sensation may just as readily result from combination 
of red and green integrative principles as from the adequate 
yellow light stimulus itself. Thus we might explain the 
behaviour of red and green m producmg yellow, without 
recourse to any supplementary mechanisms whatever, over 
and above the mtegrative pnnciples first postulated Such a 
simplification and unification of visual theory seems, at least, 
worth attempting. 

The above discussion of the mingling and inter-action 
between the four integrative pnnciples proposed suggests that 
a graded series of mtegrative relationships probably exists, 
in which the " pnmanes ” merely represent nodal points, 
where distinct and clear-cut shifts of mtegrative prmciple 
can be detected Such a continuous senes of integrative 
relationships would be exactly in accord with the contmuous 
colour senes of the spectrum, on the one hand, and with the 
contmuous series of distinguishable emotional tones, on the 
motor side. “ Primary emotions ” and " pnmary colours,” 
thus defined, should escape the stigma of artificiahty with 
which physical scientists, statisticians, and others are apt 
to condemn any definite formulation of admittedly diverse 
phenomena into a small number of supposedly basic elements. 

2A 
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The scope of this chapter is not sufficient to discuss at 
requisite length the phenomena of positive and negative 
after-images or complementary colours, and simultaneous 
induction of identical or complementary colours. Suffice it 
to mention, m passing, that the data of neurology offer a rich 
assortment of diverse rules of behaviour of nerve impulses 
at the s)mapses. in terms of which it should be comparatively 
simple to account for these colour phenomena, once we 
concede that the manufacture of colour sensations is an integ- 
rative affair. After discharge, for instance, might account 
for positive after-images ; but we also have, very possibly, 
the phenomena of “ immediate mduction,” and irradiation 
and central spread of reflexes to utilize For contrast colour 
effects we imght examine the applicabihty of “ successive 
induction.” " rhythmic alternation.” " post inhibitory 
rebound.” " electneal reversal.” or some adaptation of 
" postural reversal ” to sensory integrations. 

With photo-chemical theories of vision we always have a 
difficult time trymg to stretch a very few, imaginatively 
endowed, retinal substances to cover a multitude of colour 
phenomena. With an integrative theory of vision, our chief 
difficulty hes in selecting mtelhgently the pertinent principles 
of nerve-impulse behaviour from a great mass of painstakingly 
prepared material furnished us by the physiologists. After 
such a tentative selection, moreover, our experimental task, 
as psychologists, in testmg the accuracy of our selection, must 
be kept in very close alhance with the sound and dependable 
laboratory results of the neurologists, if we hope to demonstrate 
the rehabibty of our psycho-neural theories as physical facts 

The integrative theory of vision suggested in this chapter 
does not m the least pretend to have effected a complete 
alliance with neurologic^ data or terminology , it is presented 
only as a first approach toward such a desirable union. The 
specific nerve impulse mechanisms of the four conceptual 
principles herein formulated have yet to be selected and tested 
out both by psychological and physiological procedures. 

The Psychonic Theory of Sensations Other than the Visual 

In considering the senses other than the visual, which we 
believe are properly to be described only upon the same 
principles of psychomc integration already employed, it is 
necessary to allude once more to the fact that in every case 



SENSATION 


355 


the receptors concerned in the first step of the process of 
sensory stimulation, are amstanOy subject to stimulation 
Sometimes, as in the case of equilibnum sensation and the 
receptors in the walls of the semi-circular canals, this constant 
stimulation is of the same self-type as are the impulses resulting 
from the “ intrinsic hght *' of the retma. In cases hke that 
of the cutaneous touch sensation receptors the constant 
stimulation is probably to be referred to causes exterior to the 
organism in question, atmospheric pressure, pressure from 
garments, air currents, etc. ; but m these cases, too, such 
constant stimulation will bear the same relation to the varying 
phasic stimuh as is otherwise borne, in some of the senses, by 
the stimulation of the self-origmated impulses We may 
add that at present evidence appears to be accumulating in 
favour of the view that all sensory receptors without excep- 
tion are subject in some degree to self-stimulation by the 
organism. 

Consequently there must take place the same general type 
ol integration between the phasic stimuli and the constant 
stimuli that we have already descnbed in the case of visual 
sensation Facilitation and conflict will undoubtedly be 
important elements in the resultmg psychomc processes On 
the other hand the possible comphcation and vanation of the 
integrative processes will be governed to a large extent by 
the structure of the respective receptors that receive the stimuh 
proper to the various senses The eye is the most complicated 
receptor organ in the human body , from this degree of 
complexity we descend through a senes of gradations, through 
the auditory, olfactory, gustatory apparatus, etc , to the 
simple end-organ structures in the skm and muscles It is 
worthy of note that the so-called distance receptors of sight, 
smell, and hearmg, for example, are the most highly developed 
in the organism, while those receptors concerned with the 
transmission of stimuli connected with the conditions and 
changes within the body itself, are the simplest This fact 
may turn out to be of the utmost significance for psychology, 
but we shall have no opportumty of discussing it in the present 
book. We wish to pomt out, however, that the relative 
powers of discrimination within the various senses depend 
upon these varying complexities of their respective end- 
organs for the reason that the more comphcated the receptor 
apparatus is, the more varied will be the types of integration 
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taking place at the psychons between the impulses transmitted 
from theM end-organs. 

FiGOiex 41 
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Tht Function of Sensation in the Unit Response 
We must now add a word about the function of sensation 
in the unit response. Our unit responses actually commence 
with sensation ; in some cases the sensation initiates a process 
that passes through the stages of thought and feeling to action, 
and sometimes, as in the cases of the lower reflexes, sensation 
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seems to pass directly into a motor response. There are also 
the more complicated situations in which sensation is trans- 
formed into thought and in this guise continues to be stored 
up for various periods before finally issuing as implicit 
(glandular, etc ), or overt (muscular) behaviour. 

All this the psychonic theory takes into account in its 
inclusion of difierent combinations of part-reactions in 
different umt responses. The impulses which, as they cross 
the sensory psychons, give rise to sensation do not thereafter 
vanish ; these impulses constitute energy units that must, 
of course, produce subsequent effects somewhere in the 
organism The type situation is found when they pass through 
the correlation centres and thence become stimuli for the 
motor centres, there arousing further impulse patterns which 
finally result in glandular activity or muscular contractions. 
In certain cases this entire arc is not brought into play ; a 
switch-over connection may be made, for example in the spinal 
cord, whereby the afferent impulses pass directly into the 
motor system, before ascending to the higher correlation 
centres m the cerebrum ; such a situation exists in the case 
of the knee-jerk and other low-order reflexes. On the other 
hand, the sensory impulses, after entering the correlation 
centres, may circle about there for long periods until eventually 
they reach those parts of this system where the correlation 
end-process takes place and residts in stimuli for the motor 
system. It would seem that m this fashion in the correlation, 
centres these impulses may be, as it were, stored up in the form, 
of potential energy for later release. It will thus be seen that 
the psychonic theory offers a factual explanation for the 
various roles that sensation has been held to perform in 
subjective psychology 

From the view-pomt of the present writers the controversies 
that have raged around the sensationalist and empiricist 
positions seem to be largely battles of words, rather than of 
real meanings. We have attempted to emphasize throughout 
this book that the only real occurrence in psychology is the 
unit response. This response, in most cases at least, is 
initialed through the sensory centres that give rise to sensation 
at the sensory psychons , smce science has been historically 
interested in tracing out cause and effect relationships, the 
initiatory place of sensation in the total response has been 
especially open to emphasis. Nevertheless, it is equalljf 
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possible to centre one’s attention upon the mental or the 
emotional sub-divisions of the whole process, and certain 
schools, although fewer of them, have adopted such positions. 

To us, however, it seems that the tripartite division of the 
unit response into sensation, thought, and emotion, while 
a convenient assumption and one based indeed upon the factual 
constitution of the human organism, is an artifiaal one from 
the ultimate point of view. We do not agree with the 
imphcations of Gestalt psychology that such division is 
meaningless , on the contrary we b^eve that this three-fold 
division can, and should, be made, and that the distmctive 
processes taking place withm these divisions, and even 
subsidiary processes withm each division, can, and should, 
be separately investigated. But our final position is that, 
during the progress of such investigations, it must never be 
lost sight of that each separate process is m fact a part of the 
whole unit response, that no one of the three major divisions 
should be given a predominant place or emphasized at the 
expense of the others , and finally, that each part-process 
possesses its actual significance and importance only m 
proportion to the relation it bears to the fundamental unit 
response in question. 



CHAPTER XV 


Thought-processes 

Introductory 

The general opinion of mankind has usually considered 
thought-processes to be of a very mysterious nature Here 
were activities which took place without any overt movement, 
apparently without physical accompaniment of any kind ; 
they were unheard, unseen, imperceptible Yet by means of 
these mental activities men were enabled to perceive the 
significance of situations, to devise ways and means of meetmg 
them to their own advantage, and m general to wield a 
tremendous power over even the animate part of nature. 
Evidently thought was not only invisible but also powerful. 
The inevitable conclusion was that thought was immatenal ; 
and the next association was to the effect that it was 
" spiritual,” not of the same order as those crass objects that 
can be touched and felt and grossly moved Even nowadays, 
when souls have vanished from psychology and consciousness 
has taken their place, there is scarcely a psychologist to be 
discovered who does not confound consciousness with thought 
and the mysteries of consciousness with the unplumbed depths 
of mental functioning. 

For our part we consider the general situation as perfectly 
definite. There are three kinds of consciousness, sensory, 
mental and emotional, and it is a fallacy to imagine that one 
kind of consciousness is more like consciousness, or more 
characteristically conscious, than another kind. From an 
objective point of view consciousness is a particular kind of 
energy ; although this energy may possess differentiation 
within its entire range, nevertheless it is all of the same 
fundamental energy type Between sensory, correlation and 
motor psychonic energies there is far less distinction than 
there is similarity. 

With sensation, i.e with the energy arismg at the sensory 
psychons, we have already dealt, and we shall consider m 
359 
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the next chapter the psychonic enei^ at the motor psychons, 
whidi is emotion. In this chapter we shall be concerned with 
that psychonic energy which occurs at the psychons of the 
correlation centres, and it is our position that objectively 
this particular kmd of psychonic energy is thought Thus 
it will be seen that we do not consider thought to be some sort 
of immaterial mystery, much less a " spiritual " one ; on the 
contrary, it is a specific form of physical energy, and, as such, 
its nature and its functioning are to be investigated and 
described. 

CotUempotary Theories of ihe Nature of Thought 

We must acknowledge at once that our position is probably 
both novel and unorthodox For the reader interested in 
psychology it is therefore necessary to be acquainted with the 
most prominent contemporary theories on this subject and 
for our own purposes it is necessary that we give these theories 
in brief outline and show wherein we beheve their respective 
weaknesses to he Within the compass allowable we shall 
accordingly explam what we understand to be the intro* 
spectionist, the behaviourist, the Gestalt and the " Middle 
Grounder " positions and shall briefly add what can be a 
criticism of each only in the most general terms 

The Inirospeciionist Position 

Introspectionism has been dealt many a bard blow since 
the days of the controversy over " imageless thought," but 
it is by no means dead. On the contrary it is steadily drawing 
to its standard many who revolt against the extreimties to 
which behaviourism has carried the objectivist position. 
Although ourselves of the objectivist persuasion, we can well 
understand the estrangement that many psychologists feel 
when confronted by a view which would make psychology 
little more than a physiological investigation. Such converts 
to introspectionism have naturally modified the introspec- 
tionist position until it might better perhaps be indicated by 
the term, subjectivism ; but since introspection remains one 
of the chaef tools of investigation of this school, no doubt the 
earlier name serves as well as any. 

Dr. Bernard Hart, in his P^chciogy of Insanify^ has 

> 3rd Edition, 1916, p 9, Cambridge Umveraity Frew. 
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summed up the subjectivist view-point very concisely as 
follows : " The psychological conception is ba^ on the view 
that mental processes can be directly studied without any 
reference to the accompan]dng changes which are presumed 
to take place m the brain. . . The crux of this statement 
lies in the words, " mental processes can be directly studied ”, 
Such a direct study of Thought, as it were tn vacuo, can be 
earned forward by two means only , either one can think 
about Thought, or one can introspect upon it. Thinking 
about Thought results in a desenption of Thought in terms of 
itself, a logical fallacy so obvious that it occurs in no other 
science than psychology. It is exactly as if a botanist should 
attempt to enlighten us regarding the apple, exclusively in 
terms derived from the apple Thus he would tell us that 
the apple has an apple-stem and that its apple-skin is ordinarily 
of the usual apple-colour ; and when we reminded him that 
these points were precisely those upon which we expected his 
eluadation, he would shrug his shoulders and reply that the 
botamcal conception was based on the view that apples could 
be directly studied without any reference to the chemical, 
biological, or geological phenomena involved. 

Similarly, to attempt a description of Thought in terms of 
Memory, Percepts, Concepts, and so on, which themselves are 
all thought-terms, is simply to systematize a senes of subjective 
words whose actual significance thereafter remains as vague 
and as subject to pnvate interpretation as it did before We 
have no objection to the psychological employment of terms 
like Concept, but m our opmion the first task of a psychological 
science is to define all such terms so accurately and moreover 
objectively that no one can mistake their meaning when 
subsequently used. We do not beheve either that everybody 
is in agreement about the subjective meanings of subjective 
words or that such a lack can be supplied by the siifiple 
process of offering definitions based upon further subjective 
words, e.g. the definition of Concept in terms of Percepts. 
This kmd of subjectivist procedure does not appear to be a 
scientific one at all ; it consists only in an ever-widening 
series of logical errors 

Having defined his terms in the way just described, the 
subjectivist then proceeds to investi^te these "mental 
processes ” by the technique of introspection. We have 
already powted out that introspection can prove both sides 
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of the same question ; as a matter of public record this 
achievement is already to its credit. The plain fact seems 
to be that with the utmost sincerity, skill and integrity on 
the part of the introspector, this technique is unalterably 
mfluenced by the subjective prejudice of him who uses it. 
_We surest that a phjraicist would soon abandon a spectroscope 
that displayed the remarkable property of producing evidence 
m support of whatever phjrsicist happened to be usmg it. 

In our opimon a science ^at is not objective is not a science. 
One may have as much subjective experience as one wishes, 
but when it becomes a question of using this experience for 
sdenti&c discussion and for the estabhshment of common 
psychological fact, it must be reduced to purely objective 
terms Subjective prejudice and pnvate interpretation axe 
so nearly the same as subjectivity itself, that under present 
conditions and with such techniques as are presently available, 
the destruction of one is the destruction of the other. Such 
destruction is at the very foundation of all scientific procedure, 
for saence aspires, withm its strictly defined range, to establish 
truths that remain commonly vahd despite personal opinion 
to the contrary. 

The present volume is not the place to enter into a prolonged 
discussion of the various further objections that may properly 
be urged against the subjectivist attitude m psychology. 
And indeed we believe that the two objections just outlined 
are quite sufficient, when thoroughly understood, to show 
that this position must be definitely abandoned. 

The Behaviourist Position 

So definitely have the behaviourists abandoned the 
subjectivist position that they have abandoned both thought 
and consciousness along with it. The subject of consciousness 
appears to be utterly beyond the speculative abihties of this 
s^ool and the behaviourists present the appearance of finally 
denying in exasperation the existence of a factor so incom- 
patible with their view-point. 

The position of the behaviourist regarding Thought seems 
to have been dictated by his exaggerated interest in the 
muscular reactions of the body, the same mterest which is 
probably responsible for his apparent acceptance of the 
discredited Lange theory of emotion. Thus he proposes, 
first, that there is no such phenomenon as conscious thought. 
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second, that such thought as does exist is a matter of words, 
and third, that words are really muscular contractions of the 
throat and vocal chords, together with any further immediately 
associated musculature Thought, in short, is a series of vocal 
or sub-vocal speech habits and the facts of imagery which, 
like those of consciousness, will not ht into the scheme at all, 
are accordingly denied any existence. 

We must confess that to us this position seems hastily 
constructed for the purpose of getting on with the more 
interestmg task, at least for the behaviourist, of investigating 
overt behaviour We can see no reason whatsoever for 
identifying Thought with muscular contractions rather than 
with the motor nerve activation that causes the contraction 
or with any other part of the purely verbal process. Further- 
more it seems to us that there exist many complexities in the 
phenomena of thought-processes that have very little to do 
with words or with speech habits and that these complexities 
have obviously played an important part in the construction 
of behaviouristic theory Even in that realm of Thought 
where verbal labels do ihdeed exist, it does not seem possible 
that a muscular explanation can ever be satisfactorily made ; 
for example, the names of many ssmibols used in the 
infinitesimal calculus and in the mathematics of quantum 
physics are so long that their muscular pronunciation, even 
if purely “ imphcit," would consume a period a thousand times 
as long as it takes to thmk them. We cannot appreciate 
that the behaviourists have offered an adequate explanation 
of Thought even in its verbal aspects, much less as regards 
those much more intricate details which constitute the real 
psychological problem involved. 

In order properly to present thdr position, however, we 
must add that behaviourism admits the possibility of certain 
substitutes for the speech habits of the throat and associated 
muscles. Thus, due to conditioning, various manual and 
visceral habits may become connected with verbal habits and 
on occasion serve as substitutes for them or as links in a given 
thought-process (The emphasis, as before, is on muscular 
contractions and is open to the precedmg objections.) A 
whole thought-process, as in the solution of a problem set to a 
subject, may thus be of a segmental character, first verbal, then 
visceral, then verbal agam, next manual, and at last, m the 
final formulation of the answer, once more verbal. In this 
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foshion the behaviourist reaches his conclusion that Thought 
is perhaps after all not simply a series of speech habits, but 
that when a man thinks he does so " with his whole body ” ; 
i.e. that all the principal segments of his musculature may be 
involved and he thus thinks " as a whole.” 

This conclusion is so typical of the Gestalt school that, 
although we believe the behaviourist announced it before the 
Gestaltist did so, we shall defer our criticism of it until the 
succeeding section. 

The View-point of Gestalt Psychology 

So far as we know this school has not definitely formulated 
its position in regard to the general subject of thought ; 
however, it has been made clear that it views all problems 
from a certain defined direction, and smce by far its most 
important investigations have been made m the field of 
perception, we beheve its view-point as to Thought may be 
explained without much possibility of injustice 

” Gestalt " is a German word for which no exact English 
equivalent exists ; its most appropriate translation appears to 
be the term, ” configuration.” As is suggested by its name 
this school places much importance upon the general form 
or configuration of any subject with which it is dealmg. Thus, 
in perception, the configuration of the whole object is what 
gives significance to its various parts and when an experimental 
subject is confronted with a particular situation, it is the 
configuration of the whole situation to which he is allied 
to react 

The great and overwhelming emphasis in Gestalt psychology 
is thus upon “ the whole.” In this view a percept is not built 
up of sensory parts ; on the contrary, each sensory part is 
dominated and even intimately conditioned by the whole 
percept of which it is a portion, its existence as a part is 
dependent upon the existence of the whole and in the absence 
of the whole there is no part. All this is equivalent to 
asserting that there can be no auditory sensation, i e. no 
experience of sound, unless such sound is part of a perception ; 
and in this case the properties of the sound itself are most 
fundamentally determined, not by the air vibrations or even 
by the sensory mechanisms, but by the whole percept which 
contains it. In supporting such a view the Gestaltist, we 
believe, would be forced to contend that no sound has ever 
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been humanly experienced that was not, at the same time, 
part of a perception. There is, of course, not the remotest 
objective evidence for this or similar contentions. That a 
percept loses its distinctive character as a percept when it 
is analyzed into parts, no one will deny in the face of the many 
Gestalt arguments and experiments showing this to be true. 
It is even true that a part, considered separately, is a different 
thing from the same part when it is related to a larger whole. 
But in this instance the statement of the case itself asserts the 
difference ] it amounts to no more than saying that different 
conditions are different conditions. The difference already 
exists by defimtion , it is not due to some magic existing in 
wholeness or configuration. 

In the same way the Gestaltist maintains that the individual 
views external situations as unanalyzed wholes. The famous 
Gestalt experiments in which mammals and fishes have been 
conditioned to differences between two objects (thus to a 
relation inherent m the total situation rather than to the 
objects themselves) has been held to discredit the behaviour- 
istic-type expenments in which it has been supposed that the 
animals were conditioned to particular objects. To us it 
appears that this sort of reasoning involves a senous non- 
seqmtur. To estabhsh that an animal can be conditioned to 
a relation, most assuredly does not prove that it cannot also 
be conditioned to an object per se. For ourselves we definitely 
do not beheve that it will be possible to prove such a negative, 
m view of the hundreds of expenments which have very clearly 
established the vahdity of the behaviounstic theory in certain 
cases. The Gestalt hjrpothesis declares that m the case of a 
coloured object the significant element is the perception of the 
relation between object and background, but the experiment 
in which chicks were conditioned to red kernels agamst many 
differently coloured backgrounds goes far to disprove the 
universal apphcation of the hypothesis. The only thing 
actually proven by the widely cited Gestalt experiments is 
that the animals in question can also be conditioned to a 
relationship ; what is not in any way proven is that they 
caimot be conditioned to a simple object, or to an isolated 
sensation such as the colour red. 

That the Gestalt school has succeeded in showing the 
importance, in certam circumstances, of wholes, we are 
entirely prepared to admit ; what we object to is the insistence 
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upon the exclusive importance of this view. Their position 
would seem to be that no separate investigation of the eye 
is allowable since the eye is a part of the face and can only be 
properly mvestigated in relation thereto. On the contrary 
we believe that the eye can be separately investigated without 
any assumption as to what it is a part of and that the knowledge 
acquired by such an investigation may be equally as important 
as knowledge of the eye in relation to the face as a whole ; 
under certain conditions it may be vastly more important. 
This does not mean that the eye is not a paut of the face ; but 
it does mean that for particular, but nevertheless important, 
purposes that fact is practically without significance. 

TTie Gestalt view, however, carries the significance of wholes 
everywhere. And we beheve we do not misrepresent it when 
we assert its position to be that thmking is an activity of the 
whole organism. Even modem text-books not of the 
Gestalt school, e.g. that of Perrm and Klein, maintain that 
thought-processes cannot be limited to the cerebrum with the 
receptors and effectors excluded And we have seen that the 
behaviourists also, from their own point of view, beheve 
that the whole body is, or may be, involved in thought- 
processes. 

We must senously object to any such contention From 
our view-pomt a man does not thmk with his whole body any 
more than he eats or breathes with his whole body. In 
western countries at least the effectors m the legs and feet 
take no part in the feeding processes, nor does the sexual 
apparatus, nor do the ears, nor do a hundred other parts of 
the organism, although, of course, from a stnct pomt of view 
they are all affected m non-sigmficant ways. TTiis is not by 
any means the first time that psychologists have been inter- 
ested in the significance of wholes and relations, but at such 
recurrent periods it seems inevitable that attempts should be 
made to stretch this significance beyond all limits and make 
it cover everything. 

Perception is an integrative process. The opposite of 
integration is analysis. Accordingly, when an integration is 
analyzed, it is no longer an integration. This obvious 
consideration seems to be the burden of the Gestalt contention. 
But from this it does not at all follow that any objection can 
be raised against the description of an mtegration by means 
of describing its parts and the way in which they are combined. 
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In fact such a means is the only one whereby an integration 
can be described. 

As to Thought in general we cannot avoid feeling that the 
Gestalt conclusion is hastily drawn from the newly perceived 
importance of wholes We beheve that the importance of 
this factor finds its correct apphcation not to the phenomena 
of Thought as such, but to the phenomenon of the umt 
response The fact is that no man ever thinks, in the sense 
of being solely occupied m thmking. He is alwa3rs engaged m 
a unit response which also mcludes at least both sensing and 
feeling, but this does not mean that the Thought portion of 
the unit response involves more than the correlation centres. 
The present confusion consists very simply m the confusion 
of a part-reaction with the whole unit response Thought- 
processes, just as sensory or emotional processes, are part- 
reactions mthm a given unit response To us it seems that 
it is only as part-reactions that they can correctly be dealt 
with. It is both proper and necessary to consider thought- 
processes, in the first place, separately from the diflerent, 
although simultaneously occumng, part-reactions of the 
organism ; m the last section of this chapter we shall consider 
the place they occupy m relation to the umt responses of 
which they are parts. 

In concludmg this section we cannot refrain from pointing 
out that, with all its emphasis upon relations, we can as yet 
find no detailed mention m the Gestalt hterature of the 
particular relationship which is the most important of all for 
psychology. This is the relationship eidsting between the 
mdmdual and the external world, which, for psychology, is 
represented by the relation between the stimulation commg 
mto the organism from without and the constant self- 
stimulation of the organism itself. Upon the resultmg 
integrations between these two fundamental factors is based 
the entire psychology of human bemgs and animals as we know 
them. That phasic impulses do come into the organism 
cannot be doubted ; nor can it be doubted that they come 
into an already operating organism, into one that is already 
the site of much similar impulse-activity. The plain fact is 
that such phasic and self-impulses must combine with each 
other in some fashion ; and we beheve that the four funda- 
mental prinaples of integration which we apply to sensory, 
correlation and motor phenomena successively, form the actual 
neurological basis of these inevitable combinations. 
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The View-point of ike " Middle Grounders " 

By far the greatest number of contemporary psychologists 
adhere to none of the special schools already mentioned. 
They represent the so-called conservative element in 
psychology and to them Professor Woodworth of Columbia 
University has applied the term, " Middle Grounders.” At 
different times they make use of the view-points and procedures 
of all the different schools and attack whatever problems 
they are dealing with, by the means that appear most 
applicable. On one occasion they will use the subjective 
technique of introspection, on another they will temporarily 
adopt the methods, and thus become involved in the assump- 
tions, of behaviourism They also continue to make use of 
various older views that have come down from the structuralist 
and functionahst schools of the past ; as regards Thought, we 
still find such statements as that Thought is primarily a process 
employed in getting out of difficulty, or the variant rendering 
that Thought is mental trial and error. A great profusion 
of labels of this character is applied to Thought in psycho- 
logical text-books, such as perceptual thought, creative 
thought, stereot}q>ed thought, and so on , labels that are 
ultimately deriv^ from the results flowing from the activation 
of thought-processes, but which go only a very httle way 
toward describing the processes themselves. 

This generalized outlook and willingness to make use of 
various, even contradictory, methods on the part of the 
Middle Grounders, presents ah outward appearance of great 
tolerance and breadth of view. We cannot but feel, never- 
theless, that there is a Certain hoUowness presently to be 
perceived in this appearance. For example, when one 
engages in an mtrospective experiment or bases one's conten- 
tions upon the subjectivist view, the corresponding objections 
will be raised These objections are not met at all by reason 
of the fact that next week one carries through a behaviouristic 
experiment upon another problem ; on the contrary not only 
do the former objections still apply with undimmished force 
to the first procedure, but furthermore a whole host of new 
objections is raised against the second procedure By 
successively appljdng the view-points of contending schools 
the only result is that one becomes subject to all the objections 
that may apply to all these schools And the point is that 
these objections are not of such a nature that they can cancel 
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each other out. To be alternately a subjectivist, a behaviourist 
and a Gestaltist, has no further meaning than that an)rthmg 
to be said against any one of these schools apphes to a portion 
at least of one’s own work. 

The defence is that there is much that is correct in the 
views of all schools ; what is wrong is the extreme to which 
their positions are carried Therefore one should use their 
views, but in moderation. In some instances we are m 
hearty agreement with this proposition, but in most cases we 
find it very difficult to be so. Thus the Gestalt concept of 
the whole is important for psychology , but its importance 
is in an entirely different direction than that proposed m the 
Gestalt apphcation, it does not consist m a modification of 
that application And as to introspection, it does not appear 
to us that if a tool is proven untrustworthy by its inherent 
nature, such untrustworthmess is eliminated by usmg the 
tool on an occasion other than that on which its unrehabihty 
was established. Indeed its emplosmient m simple problems 
is more dangerous than in complex ones, since m this case the 
falsity introduced by its use will be much less apparent 

In general we would say that what is correct in the positions 
of the vanous special schools of contemporary psychology 
is not to be incorporated by the simple eclectic process of 
addmg together particular pomts chosen from among the 
several views represented. That there is a portion of truth 
in aU these views we beheve to be correct , but it is necessary 
that such portions be combmed from a new standpomt that 
will unify them and thus give them a new meaning almost 
completely lackmg in their ongmal formulation Thus, while 
on many points we find ourselves in complete agreement with 
the Middle Grounders m psychology, we do not feel that we 
can by any means adopt their general view-pomt 

" Mental Assoctatton ” 

A vast amount of work of the subjective kmd has been done 
in investigating what is called " mental association ” or 
" associative thought.” Free and controlled association tests 
were very popular not so long ago, the sort of exercise m which 
the subject responds to a list of words with the first verbal 
response that ” occurs ” to him ; and free association is still 
used as an important part of the psychoanalytic technique 

As far back as the times of Aristotle psychologists were 
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busy devising lists of the subjective “ laws of association " ; 
this occupation has accompanied ps}rchology throuf^ most 
of its modem course, e.g. in the English assodationist school 
of the nineteenth century, and even in the period following 
1900 such laws were still being codified. A typical list of 
the laws, or conditions, governing association was as follows : 

exercise : 

frequency 

recency 

intensity 

effect (i.e. success or failure) 

siinilarity 

contiguity 

combination (or conditioned reflex) 
congruity 

Now to us it appears that the above laws, and all others like 
them, are not laws referring to the intellect or to Thought, 
but that they really refer to stimulus conditions that themselves 
are antecedent to the true thought-processes. The situation 
seems clearly comjiarable to that which we previously dis- 
covered in the matter of sensation, where the determinable 
factors of the sensory stimuh themselves, or alternatively the 
effect of such stimulation upon the vanous receptor 
mechanisms, was supposed adequately to account for the 
phenomena of sensation. We have already argued that such 
a view is fallacious, that a description of light waves or of 
retmal processes, all of which occur antecedently to the 
arousal of the conscious event of sensation in the cerebral 
sensory centres, is neither an account nor an explanation of 
the sensation itself. 

In exactly the same way we believe that a formulation of 
the environmental conditions leading to the occurrence of 
thought-processes offers neither an account nor an explanation 
of the thought-processes themselves. In the matter of 
congruity. similarity, contiguity, and so on, these qualities 
refer in the first plaw to the exterior situation of the organism, 
in fact to the external stimuh to which it is subjected ; such 
qualities are then introjected, referred to the resulting interior 
processes, and it supposed that we now have an adequate 
account of the interior processes themselves. How can this 
possibly be true ? The interior processes remain as much 
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shrouded in mystery as ever, for by describing qualitatively 
the external stimulus condtHota leading to Thought and by 
referring these descriptions inward, we are still left with no 
more than a formulation of conditions, we have no description 
at all of what the processes may be that take place under these 
conditions To describe retmal rod and cone stimulation 
is not to explain the succeeding fact of conscious vision ; to 
formulate causative conditions such as congruity or combina- 
tion is not to describe the thought-processes that result from 
such conditions. It is not possible to allot space for detailed 
examples of all the associative categories that have been 
suggested as furnishing these so-called laws of Thought, but 
in our behef all laws of “ mental association " without 
exception will be found to suffer from the cnticism just 
offered. 


The Objective View-^oint as to Thought 

The psychonic theory of Thought is not derived from 
subjective experience nor is it based upon introspective data ; 
it is founded entirely upon the objective view-point. The 
objective data upon which it is built consist of our present 
neurological knowledge of what occurs in the coimector or 
correlation centres, for, as previously explained, we beheve 
that the psychomc energy arising in these centres objectively 
constitutes Thought 

When nerve impulses pass out of the sensory centres, they 
enter the correlation centres of the cerebrum and are there 
combined or integrated with other correlation impulses already 
present in these centres. The psychonic theory of thought- 
processes states that when such impulses now integrate at the 
correlation psychons, they arouse at these definite points that 
special kind of psychonic energy to which, borrowmg the 
general subjective term, we give the name of Thought. 

In thus dealing with only one of the three major sub- 
divisions of the nervous organization of the body the situation 
is comparable to that considered in the previous chapter on 
Sensation ; only now we must theoretically sever the coimec- 
tions on the one side betwera the sensory centres and the 
correlation centres and on the other between the correlation 
centres and the motor centres. The general flow of impulses 
will be inward from the sensory centres and outward to the 
motor centres, and of course the incoming impulses from the 
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sensory centres will in this case constitute the entering, phasic 
stimuli for the correlation s}rstem. For our present purposes 
we are left with only the correlation centres themselves to 
deal with, and writhin these our special interest will lie in the 
question as to what happens at the included psychons. 

From the direction of subjectivity we believe Thought to 
consist essenttaUy tn a consciousness of relationship, but not 
m a consciousness of some abstract, formalized Relationship 
in general ; rather we beheve Thought to be the consciousness 
of certain defimte and distmct relationships that exist 
neurologically (not psychically) m the cerebrum. Just as 
sensation is the consaousness of the effect of external, phasic 
stimulation upon the already existing constant, or self, 
stimulation of the organism, so Thought is the consaousness 
of a given relationship existmg between certam impulses or 
patterns of impulses in the correlation centres. These 
relationships are brought about at the correlation psychons 
and, of course, the resulting consciousness is the psychonic 
energy there arising. 

The Six Types of RekUtonship Underlying Thought 

Upon reflection it is evident at once that there is no single, 
simple type of relationship mvolved here. Out of the large 
number of relationships actually existing, it is possible, how- 
ever, to discover six general types under which all the many 
cases may be included. They are ; 

(1) relationships between different groups of sensory impulses. 

(2) relationships between groups of sensory and correlation 

impulses 

(3) relationships between groups of sensory and motor impulses. 

(4) relationships between different groups of correlation 

impulses. 

{5) relationships between groups of correlation and motor 
impulses. 

(C) relationships between different groups of motor impulses. 

We may represent these several relationships in the 
following chart by the correspondingly numbered lines, if it 
be carefully remembered that the hues only indicate, in a 
simple diagrammatic fashion, the pathways within which 
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those integrations take place that result in a consciousness of 
relatioziship : 



Figuu 43 

Chart showing the Types of Integration Relationship Underlying Thought 
Processes 

The large oval on the above diagram u mtended to represent 
schematically the total correlation areas of the cerebrum All six 
types of mtegration relationships constituting thought as discussed m 
tw text must occur withm this area The honzont^ hne near the top 
of the oval indicates the pomts of ongm of sensory, correlation and 
motor impulses which come mto relationship with one another m the 
correlation area The six small ovals represent correlation centres m 
which these impulses integrate, {3 mdicating the typical thought 
process from the functional point of view 

It is difficult to see how there can be any further relation- 
ships than those just listed, since objectively there exist no 
fuller impulse-groups between whidi a relation can occur 
in the correlation centres. We shall next consider separately 
these six types of relationship in serial order. 
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(i) RAaUottships BOween Differmt Groups of Stusory Impulses 

The first integration of a non-sensory character that takes 
place between the impulses caused by the stimuli continually 
entering the body from outside, may be said to occur between 
those impulses t^t have already passed through the sensory 
centres and then enter the correlation centres. Thus, impulse 
that have passed through the auditory, olfactory, visual 
and/or other sensory centres may, almost immediately upon 
entering the correlation centres, form a jomt integration. 
Such an occurrence gives rise to perception, and any integration 
of this character is called a PERCE^. 

Let ns take an example illustrating this very common type 
of mental process. We will suppose that a man has just 
pushed open with his hand a fresUy painted gate. The first 
result, drawing his attention to the object, is a sticky 
sensation originating from the touch receptors in his fingers 
and hand. There is also a kinaesthetic sensation of the 
" opposition ” tjrpe from the receptors in the muscles of the 
hand and arm, permitting a judgment of the relative softness 
or hardness of the object Then, as he looks at the gate, the 
man receives through his eyes a complex visual impression, 
embracing colour sensations, the visual pattern of the whole 
gate and its various parts including the general form of the 
gate, the forms of its parts, their juxtaposition, and so on. 
In addition there will be olfactory sensarions, caused by the 
volatile elements in the pamt, which afiect the receptors in 
his nose. Thus far we have onfy sensations, occurring in 
the various sensory centres and described in our previous 
chapter ; they are separate and easily distinguishable. It 
is when the impulses issue from the various sensory centres 
and are combmed in the correlation centres that the conscious- 
ness of the gate as an object arises. The different sensations 
are then referred to a common exterior source, the gate, which 
in experience exists, not as touch sensations plus visual 
sensations plus olfactory sensations, bnt as a simultaneous 
combination or int^;ration of these. 

It is by this process, namely perception, that all objects 
as such are built up in experience, both inanimate objects and 
animate ones, even including those objects that we call our 
own bodies. Subjectively they have no existence except as 
various combinations of sensations ; once these component 
sensory elements are taken away, nothing, no object, remains 
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•»« iact long since pointed oat by " idealistic ” philosophers 
like Berkeley who wished from this to draw the (incorrect) 
conclusion &at therefore no objects existed It may be 
worth while, however, in passing to mention that no such 
things as the actually perceived objects exist ; the intervening 
processes of receptor stimulation, sensory activity and corre- 
lation function are much too lengthy, indirect and complicated 
to permit of the percept having anything more than a rough 
approximation to an accurate representation of the object 
perceived. There is, in fact, just close enough an approxi- 
mation to allow an adequate motor response to be m^e to 
the object ; we may suppose that the mam purpose of percep- 
tion. as developed biologically, was to serve this practical 
end and even now perception has httle other value, as modem 
physics has demonstrated in its own astonishing but more 
accurate description of those same objects to which our 
percepts refer 

It is possible to emphasize the statement that percepts are 
combinations of sensations in two different ways, viz. 
combinations of sensations, or combtnations of sensations. The 
latter way is correct, for the essence of a percept is relationship ; 
what makes a given percept is the specific manner of com- 
bination of different sensory impulses, the way, in short, in 
which they are integrated at the correlation psychons. From 
the objective point of view the psychonic energy in such 
integrations is perception 

Since sensations may be divided mto two general kinds, 
namely those referring to objects or events outside the body 
and those whose function it is to report interior bodily 
conditions, and since both kinds of sensor}' centres discharge 
their impulses into the correlation centres, there to be 
combined, there results a class of percepts that can easUy be 
distinguished from those perceptions that bniM up the objects 
of the external world. 

This second class of percepts as such seems to have received 
little definite attention from psychology, but we beheve them 
to be equally as important as the perceptions of external 
objects. The mtegrations, in the correlation centres, of the 
impulses issuing from the kinaesthetic and equilibrium 
sensory centres, for example, produces the perception of 
balance, and the general integration of all the interior sense- 
impulses present at a given moment, {Mroduces the awareness 
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of one’s body as a body. Among this kind of integrations 
there is one which, because of its subjective interpretation, is 
of very great importance. This is the so-called awareness of 
striving, the “ feelmg of conation," as it has been called. 
“ Conation ” is a term frequently used by psychologists to 
designate the striving or effortful feeling now to be considered. 
We beheve this feehng to be a perception based upon an 
integration of impulses from bodUy sensation centres ; the 
prime element in it seems to be the “ resistance sensations " 
from the receptors embedded in the muscles, but to this are 
added mtegrations of balance and other mtenor-sensation 
impulses 

This perception acquires its undue importance because in 
the past it has provided a basis for many imposmg specu- 
lations concerning the so-called human WiU That the 
phenomenon is perception is clearly shown by the fact that, 
when the " resistance sensation ’’ is present alone, no question 
of Will arises ; it is when the " resistance sensation " is 
integrated with other internal sensations and the “ feehng of 
conation ’’ results, that large claims about Will-power 
commence to be made Naturally there is httle basis for the 
self-congratulations that theorists have deduced from so 
slender a premise What actually exists is not a Will, but a 
conative perception, and although this awareness is not 
subsequent to the integration of which we have been speaking, 
neither is it antecedent thereto In fact, objectively this 
awareness is the integration, and the elements of which that 
integration is composed are certadnly antecedent to the 
integration itself. 

Nowada)^ almost all psychologists have abandoned any 
mention of Will And even the purposivists, for whom 
Purpose seems to be subjectively considered as a sort of pale 
shadow of the Will, are prepared to admit that Purpose is not 
somethmg added to the response either subsequently or 
antecedently, but is simply a label to be attached for con- 
venience to a special kind of response. However, as we shall 
hope to show in one of the following sections. Purpose is an 
Attitude, a phenomenon quite different from the conative 
perception that used to be called Will. 

In spite of all this there is a distinct class of persons, not 
psychologists, who in their subjective experience seem 
naturally to attach so great an unconscious significance to the 
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conative perception, that they come to identify themselves 
with this part-dement of their consciousness. Iliey feel that 
are this perception, and if asked senously to say what is 
their most intimate self, it is to this that, after reflection, they 
will point. Thas for them the conative perception constitutes 
self-consciousness. 

We shall have somethmg further to say, both about Will and 
about the other two varieties of self-consciousness in the 
later sections on the several kinds of relationship consciousness 
that arise in the correlation centres. 

iz) Relationships Between Groups of Sensory and Correlation 
Impulses 

The incoming impulses from the sensory centres, either in 
sensory groups or as already mtograted into percepts in the 
outl3dng correlation centres, cannot long avoid meeting and 
therefore combining with groups of typical correlation impulses 
already passmg in vanous directions through the correlation 
centres. The latter impulse groups, i e those which, whatever 
their original source, are at any given moment m possession, 
as It were, of the correlation centres, correspond to CDncepts, 
abstractions, and so on, and constitute what is popularly 
considered as the t5rpical thought-processes Needless to say, 
our own position regardmg thought-processes includes much 
more than this single category withm the term. Thought ; 
in fact, those correlation groups consisting of concepts, and 
so on, are but one of the six general types of mental function, 
and will be dealt with in detail under sub-headmg (4) of the 
present discussion In this section it is only necessary to 
point out that the relationship involved here is between such 
groups of correlation impulses and the entering sensory groups 

Objectively, then, we have the mtegration of these two 
t3^pes of impulse-groups at the correlation psychons , and 
subjectively, the awareness of the relationships involved in 
such impulse integrations constitutes intellectual meaning. 
The term intellectual meaning is, perhaps, a redundant expres- 
sion, for from our point of view all meaning is mtellectual, 
smce it occurs in the correlation centres and is one of the 
essential subdivisions of Thought. Meanmg, however, has 
three clearly defined aspects ; they are practical meaning, 
purely mental meaning and emotional meaning The 
relationship now considered is that of practical meaning. 
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In illustration let ns say that a group of entering sensory 
impulses corresponds to the perception of a horse ; let us 
further say that these percept impulses now meet with corre- 
lation impulses corresponding to the concept of horses in 
general. How this extraordinarily apposite meeting comes 
to take place will be considered later ; here it is only a question 
of what happens when it takes place. As will alw be shown 
later, the concept, horse, includes much more than the percept, 
horse ; to take but one instance, it includes the ride-abihty 
of horses. Accordingly, when the integrative relationship is 
established between the percept group and the concept group 
impulses, the two fuse and instead of " horses are nde-able ” 
we have “ this perceived horse is ride-able “ The quality 
of being-able-to-be-ridden, not involved m the origmal percept, 
now becomes definitely attributed to the object represented 
by that percept and a certain practical significance or meaning 
arises. 

Illustrations like the above are, of course, subjective, and 
we cannot too often caution the reader against the view that 
our theory is based upon such subjective interpretations of 
experience. It is true that the problems of Thought, like 
those of sensation and emotion, arise from subjective experi- 
ence ; it is that which is to be explained and accounted for. 
But our position must continue to remain the same, that the 
only saentific account that can be rendered must be in the 
objective terms of neurology and physics and must carefully 
avoid the fallacious procedure of explaming subjectivity in 
terms of itself. Thus our illustration must not be confused 
with our explanation ; what actually happens when practical 
meaning enters subjective experience is an mtegration at the 
correlation psychons between groups of sensory and correlation 
impulses. 

(3) Relationships Between Groups of Sensory and Motor 
Impulses 

This is actually the typical relationship produced by the 
correlation system, since the correlation centres are interposed 
between the sensory and motor centres and serve the prime 
function of a selective connection between them. Neverthe- 
less, as we have seen, this typical relationship is only one of a 
jiranber of relationships, or int^ration processes, that may take 
place within the correlation centres. 



THOUGHT-PROCESSES 379 

The subjective name for this particular kind of relationship 
is ATTITUDE, i.e. the emotional relation to outside stimu- 
lation. As has been explained, external stimulation 
subsequently results (already within the correlation centres) 
in perception ; but this successive process is so rapid as 
usually to pass unnoticed m subjective expenence, with the 
result that Attitude, as used subjectively, generally refers to 
the emotional relation to outside objects or events As 
previously mentioned, affective consciousness (feeling and 
emotion) occurs at the psychons of the motor system and 
sensation at the psychons of the sensory system , ^e connec- 
tion between these psychons takes place through the psychons 
of the correlation S5rstem, and here the consciousness that is 
based upon their jomt relationship, must arise 

It is necessary to keep clearly m mmd that m the present 
section we are not speaking of affective consciousness itself ; 
pleasantness and unpleasantness. Dominance, Comphance, 
Inducement, Submission and their multifarious compounds 
are not now in question, but only the relaiton between the 
vaiious sensations and these also various affective states. 
Such relations we have summed up as Attitudes 

There are various Attitudes, of which we will mention the 
three most important, at any rate the most important in the 
history of psychology. The first is the Purposive Attitude, 
the Attitude in which it is proposed to do somethmg about 
the given sensory stimulation. This Attitude, it seems to us, 
has been vastly over-exaggerated m certain schools of psy- 
chology, where it is supposed to be at the very core of human, 
and even of ammal, psychology. To us this appears to be far 
from the case ; this Attitude is simply a part-reaction within 
the whole response-arc, and the consciousness of purpose only 
arises as a result of the psychonic integrations that simul- 
taneously occur at the correlation psychons between the 
sensory and motor ones involved. Purpose itself seems to be 
nothing except a consciousness of the relationship existing 
between the phasically activated parts of the sensory and 
motor s3rstems, and this relationship actually exists within 
the correlation system through which the other two S5rstem8 
are coimected. 

A sort of special case of purpose is Will, the Conative 
Attitude. As we have made plain in an earlier section, we 
believe what is usually referred to by the term. Conation, is 
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the Conative Perception. But due to the fact that Conation 
has been so deeply involved in the controversies that have 
raged about the question of the Will, the issue has been 
thoroughly confused and it would seem that some psychologists 
have really been referring, in such discnissions, to a Conative 
Attitude rather than to the Conative Perception. Thus it 
will be necessary to discuss Conation briefly under the present 
section also. 

To be sure. Will departed from psychology shortly after, 
if not at the same time with the soul ; and we can scarcely 
avoid suspecting that the frenzied attempts to over-emphasize 
Purpose are but belated efforts to resuscitate Will, with a 
perhaps unconscious implication of eventually re-introducing 
the soul itself. It may be that we do an m}ustice to the 
" purposive ” schools of psychology, but whether intentionally 
or not. such seems to us to be the direction of their efforts. 
Having thus made it plam that we can see nothmg to be 
particularly emphasized about this kind of Will, we may now 
say that we see no objection to applying the label of Will to an 
especially clear-cut or defimte example of the Purposive 
Attitude ; provided, of course, that it be borne in mind that 
what we mean by Will is a special case of a particular kind of 
relationship (the purposive), occurring m the correlation 
centres 

That relationship which is the opposite of the Purposive 
Attitude may also occur , and this will be the Indifferent 
Attitude In the first case we may suppose that the sensory 
impulses pass through the correlation centres to the motor 
centres, as it were, compactly , their pattern is definitely 
mamtained during their journey and when it is productive 
of more or less immediate motor effect, the result will be as if a 
low-order reflex had been lifted to the higher levels of the 
cerebrum — a very different view of purpose than that ordinarily 
held. On the other hand. Indifference will result if the 
sensory impulses pass to the motor centres not compactly 
but on a broad front as we might say, and have no immediate 
effect of muscle activation. In the latter case the motor 
centres will, of course, be activated and there will be an 
emotional reaction, but there will be no necessary contraction 
of muscles, or overt behaviour ; the impulses will be absorbed 
in the general activity of the motor centres without their own 
special pattern readiing any final motor pathway. The 
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relation of such a motor effect to the sensory impulses will, 
in the correlation centres, constitute the Indifferent Attitude 
And in a similar fashion any Attitude will consist of the 
psychonic energy engaged in the general integration brought 
about by the correlation centres between sensory and motor 
activity. 

(4) Relationships Between Different Groups of Correlation 
Impulses 

Naturally it is possible for certam groups of impulses, 
themselves of correlation-centre type, to form integrations 
vnth each other. Subjectively, the best known phenomena 
of this kind consist in the combination of percepts into 
CONCEPTS. Thus from many perceptions of the objects 
called horses, there arises the Concept of the horse in general 
It is very obvious that the attributes of this Concept are not 
made up of a successive addition of the attributes of the 
percepts from which it has evolved , for instance, we may 
have had perceptions of a thousand horses, but when we are 
consaous of the Concept, the horse m general, the object we 
then refer to does not possess four thousand legs It possesses 
the generalized legs of all the horses we have perceived, and 
this generalization is a combmation, or mtegration, of many 
percepts A Concept, then, is the subjective name given to 
the psychonic energy that occurs at those correlation centres 
where groups of impulses coming from other correlation 
centres, are mtegrated with each other. 

Neurologically the human nervous system achieves its 
utmost refinement and complexity m the correlation system 
of the cerebrum ; in addition to those simplest integrations 
of correlation impulses which we have called Concepts, it is 
piossible for these conceptual mtegrations themselves to form 
further mutual integrations with each other. Thus we find 
generalizations based upon elements which are also generaliza- 
tions but of narrower scope The narrower scope generaliza- 
tions are Concepts ; the wider generalizations built upon them 
are the typic^ components of ABSTRACT THOUGHT, 
although the Concepts are also, on a lower level, abstract in 
nature, since their bases are less complex integrations of the 
same general tjrpe. 

Subjectively, Abstract Thought may take many different 
forms. The abstract idea of Justice, divorced from any 
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practical application or connection with concrete objects 
(percepts) and situations, is an example of this kind ; the id^ 
of Truth is another And of course the processes of higher 
mathematics exhibit numerous and hi g h degrees of mental 
abstraction. Basing ourselves upon the neurology of the 
cerebrum, we would say that Abstract Thought is the psychonic 
eneigy arising at the psychons where integration takes place 
between those groups of already integrated correlation 
impulses which themselves constitute Concepts. 

There exists also a slightly different land of relationship, 
still of this general tj^pe, wherein two or more groups of 
correlation impulses may be int^rated in a third correlation 
centre. Thus Concepts may not only be related to an 
Abstraction as its component parts, but there may also be an 
awareness of a relation, e.g. similarity, between a particular 
Concept and the Abstraction of which it is an integral part. 
Such an awareness may arise as the result of an integration 
taking place through another arc of correlation centres than 
the one already engaged in the integration of the given 
Abstraction its^. The sort of comparison process thus 
possible, may also occur between Concept and Concept, 
Abstraction and Abstraction, or between any other two or 
more groups of correlation impulses. And here we have the 
batis for Mental Introspection, whose counterpart. Emotional 
Introspection, will be mentioned in a followmg section. A 
similar instance of integrative relationship between groups of 
correlation impulses forms the basis for the consciousness of 
Mental Meaning. 

Furthermore, when the definite comparisons and formu- 
lations that may make the process mtrospective, are absent, 
we may find that vague t3T)e of consciousness which consists 
of an indefinite combination-awareness of several mental 
part-processes going forward at a given moment. There is a 
large class of persons who seem to identify themselves some- 
times with this particular part-reaction of their unit 
responses, and for them the psychonic energy involved at 
these psychons wiU constitute s^-consdousness. 

( 5 ) Relationships Between Groups of Correlation and Motor 
ImpiUses 

Corresponding to the type (2) thought-processes, namely 
those which neuiologically are tiie basis for practical meaning. 
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we find on the motor side of the cerebnun the int^iration 
between groups of correlation and motor impulses which 
underlie Emotional Meaning. It will be recalled that we 
believe that the psychonic energy arising in the motor centres 
is experienced subjectively as emotion. Neurologically it is 
true that, although the general course of the cerebral nerve 
impulses is from the correlation to the motor centres, there are 
certain return entrances through which groups of motor centre 
impulses may pass back again into the correlation system. 
Such a circumstance will cause the meetmg, and inevitable 
integration of correlation and motor impulses, and sub- 
jectively the resulting experience will be one of the attribution 
of emotional significance, or Meaning, to the mtellectual 
experiences represented by the correlation impulses. 
Obviously this occurrence constitutes a combination motor 
and correlation phenomenon, but since both the subjective 
emphasis is upon the significance involved and objectively the 
event actually occurs m the correlation centres, the pheno- 
menon is properly to be mcluded among the thought-processes, 

(6) RdaHonships Between Different Groups of Motor Impulses 

The occurrences now to be considered, on the motor side 
of the correlation system, correspond to what takes place on 
its sensory side dunng perception. Subjectively, they 
comprise the relations felt to exist between different, and 
distinguishable, emotional elements Objectively, they 
consist of the psychomc energy arising in the correlation arc 
which connects two different motor centres or groups of motor 
centres, with each other; such arcs or some of them pass 
through the correlation system and thus the consciousness 
that arises is mental rather than emotional. 

Let us consider the situation when one is asked, for example, 
how much envy there is m one's dislike of a certain man, 
or how much ^f-interest there is in his allied love for a 
particular woman. We can predict, of course, that the public 
answer will be made up of a series of self-justifying rational- 
izations, as plausible as the person interrogated can devise. 
But let us suppose that this person has a certain self- 
respect and sincerity toward himself which demands that he 
be clear in his own mmd as to the true answer to these 
questions, no matter how much he may seek to deceive his 
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questioner. How will he proceed to determine the matter ? 
Although there are better means, he will probably attempt to 
weigh the constituents of his whole emotional state directly 
against each other and thus to determine whether there is any 
of the subjective state he calls " envy " involved, and if so, 
to vdiat degree. The ensuing judgment will scarcely be very 
accurate, yet in a vague way it may indicate that there is 
indeed an element of '* envy " present, although whether 
this element is shght or large we should hesitate to say upon 
such a basis. The man himself will doubtless say with great 
conviction that it is slight. 

Here we have what is evidently a t}q>ical introspection upon 
emotional states. The introspection itself is plainly a thought- 
process, a mental occurrence that can only take place if there 
is some mental connection between the emotional elements 
judged. Objectively considered, these emotional elements 
arise in the motor centres ; there are correlation-centre 
connections between various motor-centre groups and we 
propose that the impulses passing through such correlation 
connector centres between motor groups give rise to psychonic 
energy which is the introspective consciousness here 
mentumed. 

There is, however, another point to be mentioned before we 
leave the discussion of this particular tjqie of relationship- 
consciousness There appears to exist a large class of persons 
for whom this speaal kind of consciousness constitutes what 
in a previous section we have called self-consciousness. We 
have not been using this term, self-consciousness, m its 
colloquial sense, i.e. we have not been usmg it in the sense m 
which it means one’s opinion segardmg the opimon of others 
toward oneself and in which it is sometimes equivalent to 
bashfuhiess. We use self-consciousness here to mean that 
this large class of persons are accustomed to identify them- 
selves with their consciousness of just the type of inter- 
emotional relation that we have been discussing In other 
words, they feel that they are the relationships of this type 
that consecutively arise in them. 

Perhaps the question here involved will become clearer if 
we take another example. We will postulate a man who 
walks out through the fields on a spring morning. His 
general affective state is one of Dominance, but there are many 
minor elements also present ; there is the pleasantness of the 
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view and the fresh smell of the spring air, there is the un- 
pleasantness of crossing a boggy comer of the meadow and the 
Compliance he makes with the obstacle formed by the brook 
at its edge At any moment there are at least several of these 
elements of emotional consciousness present, and the general, 
combined effect of all of them is what he thinks of as himself. 
That is, this general effect is what he thinks of as himself in 
retrospect ; if he introspects upon these emotional combma- 
tions as they occur, they then become the objects of intro- 
spection and the man can no longer identify himself with 
them but must now identify himself with the introspective 
process. In this case the awareness of the relationships we are 
discussing, changes from self-consciousness to mtrospective 
consciousness It is only as he looks back upon the past that 
he feels such (umntrospected) awareness of relationships to 
have been what he then vras 

The general combmation of motor impulses underlymg this 
phenomenon takes place, of course, through those correlation 
centres which connect the motor centres involved as the 
elements of his emotional consciousness And the psychomc 
energy m such correlation centres is the vague and imformu- 
lated awareness of the relationships which we are considering 
in this section We must carefully pomt out, however, that 
we do not maintain that everyone has a feeling of self- 
identification with this same type of relationship-consciousness; 
nor do we assert that there is any fundamental justification 
for such an identification, when it does occur, either m this 
case or m the other two cases already discussed where the 
identification was made with sensory or with correlation 
processes. We merely wish to point out that m a large number 
of cases self-identification with these types of part-reaction 
is a fact ; when the present type of self-identification takes 
place, the identification is actually made with the psychomc 
energy arismg in the correlation centres that serve as connectors 
between different groups of motor centres 

Thus there will be two quite distinct kinds of mental 
consciousness associated with the psychonic energy considered 
in this section. When weighing and comparison takes place, 
this psychonic energy will be subjectively called Emotional 
Introspection ; when comparison and similar activities are 
absent, it will be called Self-consciousness by a particular 
group of persons. 
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Summary of Typo^daHonskipt 

In general terms we have now briefly described the six 
tjrpe-relationships that compose Thought In subjective 
experience Thought comprises the awareness of one or more 
kinds of the relationships described ; for an objective 
psychology the psychonic energy at the correlation psychons 
where the above impulse-group integrations occur, constitutes 
Thought. 

There is still, however, an important point to be made. We 
see no reason to suppose that the integration activities involved 
in Thought must always take place in the same correlation 
centres ; indeed what evidence there is upon correlation 
functions^ seems to suggest that the t)T)ical functions of this 
system are not locahzed, m the higher animals and man, in 
any particular cortical or sub-cortical areas, but that any of 
the correlation centres may evmce any of the correlation 
functions 

This would seem especially true of the kind of integration 
activity we have been discussmg. Smce the process is simply 
one of mtegration between groups of impulses passmg through 
the correlation centres, such groups will be combined wherever 
they chance to meht, one hkehhood bemg that integrations 
between groups of sensory impulses and between groups of 
motor impulses will, usually, but not necessarily always, occur 
m the neighbourhoods of the sensory and motor centres 
respectively. 

There seems also to be one other likelihood, concemmg 
which we hesitate to speculate, since the evidence for it rests 
upon purely subjective grounds. We refer to the apparent 
appositeness, mentioned earlier, with which, for example, the 
impulses representmg the Percept, horse, come into contact 
with those representing the Concept, horse. It may be that 
such occurrences are m fact only chance happenmgs which 
receive an attention in subjective experience from no othc^ 
cause than that they are in fact apposite, those times when 
such appropriate meetings do not occur, although far more 
numerous, remaining unnoticed. Most people, however, 
would probably believe otherwise, and it may indeed be that 
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something of the nature of specific gravity or of an electro- 
magnetic attraction between ^oftem-siTnilarities of impulse 
groups, at least leads these groups into regions where their 
chances of mutual integration are enormously increased. 

But in respect of Thought in general we may look upon the 
correlation centres as a relatively large area, anywhere within 
which the integration-relationships here discus^, may take 
place. Within the correlation s5rstem different centres or arcs 
of centres may serve a .similar purpose at different tunes ; 
what remains constant is not the function of special correlation 
centres but the six kinds of possible integrative connections 
that can be made at any correlation centre, and thus the six 
types of relationship-consciousness that compose Thought. 


The Four Primary Integration Types 
We have said that Thought is the awareneas of relationship, 
and we have been descnbmg the vanous possible elements 
between which these relationships can occur ; but we have 
not said as yet of what types the relationships themselves 
may be 



Elementary Types of Thought Integrations 

It will be remembered that, with regard to the sensory 
system, some d^;ree of constant stimulation is dehvered by the 
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(nganism itself to certain, and perhaps to all, of the receptors. 
In the case of the motor system, the self-originated, constant 
tonic discharge to the musculature of the body fills this role of 
self-stimulation. In respect of the correlation system there is 
no known mechanism to fulfil this function, but the obvious 
fact that phasic stimuli must, in this case too, alwa}^ affect an 
already operating system of centres, creates the same situation. 

The general situation with regard to integration processes 
as such is the same in the correlation centres as it is in the 
sensory and motor syrstems. When we consider simply the 
integrations themselves, leavmg out of account for the 
moment whatever the special elements may be between which 
the int^rations take place, we find once more that all the 
types of possible mtegration may be plotted on the circum- 
ference of a circle. Such a circle will possess the four nodal 
points of distinction which, in treating of emotion, will be 
called Dominance, Compliance, Inducement and Submission ; 
this will be so because, within the correlation system also 
the same distinctions between incoming and existing impulses 
wUl have to be made as elsewhere. That is, the impulses 
integrated m these centres may be divided not only into the 
six classes already described in the preceding sections but also 
into the two even more fundamental classes of incoming 
(phasic) stimuli and constant (self) stimuh. 

It is further to be remembered that when, as we are now 
doing, we speak of the correlation centres as a separately 
distinguishable system withm the body as a whole, the phasic 
stimuli for this system will consist of those impulses which 
enter the correlation centres for the first time, having already 
passed through the sensory centres Thus the afferent nerve 
impulses constitute phasic stimuli for the sensory centres, 
within which they then undergo a senes of selective integra- 
tions ; it is the impulse-patterns or groups that result from 
these processes, which then, and only then, become in turn 
phasic stimuli for the correlation centres. But there are 
already probably mdlions of impulse-groups passing through 
the correlation centres when such new, phasic impulses make 
their incursion into the correlation system. The newly 
entering impulse-groups must combine in some fashion with 
those already present when they arrive. And there are, as 
usual, the four primary ways in which they may do so ; they 
may be in alliance or harmony with the existing in^iulse- 
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patterns and either stronger or weaker in effect ; or they may 
be in conflict and again either stronger or weaker. 

If we may speak of the sum total of the impulse-patterns 
existing at any given moment in the correlation centres as 
the Mental Self, then from the view-point of the Mental Self 
the integrations resulting from the just mentioned relations 
will be of the respective types of Submission, Inducement, 
Compliance, and Dominance. And between the four so-called 
nodal points in the integration circle where these relations find 
their maximum expression there will occur all the possible 
mutual modifications and combinations of these pnmary type 
integrations with each other. 

It may be somewhat confusing at first glance to keep clearly 
in mind the difference between the six types of integration- 
relationship that we have earlier listed m accordance with the 
nature of lie elements, i e. impulse groups, integrated, and the 
four types of mtegration-relationship just listed m accordance 
with the nature of the mtegration itsdf. Such a distinction, 
however, is not at all difficult to make when it is understood 
that with regard to the first six kinds of elements takmg part 
in the integration, any of the latter four kinds of integration, 
or their compounds, may occur. Furthermore, withm the 
correlation system proper it is to be remembered that the 
impulse integrations corresponding to percepts, concepts, or 
to any of the other types hsted earher, may, m a given mstance, 
represent either the phasic or the pre-existmg elements in the 
next succeedmg integration m which they take part 

Dominance-Type Thought-Processes 

In considenng the simple, primary integrative types of 
Dominance, Compliance, Submission and Inducement, we must 
remember that these elementary or nodal mtegrations almost 
never occur simply or smgly m actual experience of either the 
sensory, emotional or intellectual variety. In real hfe there is 
to be found no simple, unmixed dommance emotion, nor is 
there a correspondingly unmixed dominance thought-process. 
Tlie dominant thought-process is, however, fairly easy to 
isolate by anal)^ from the more mvolved compound 
intellectual responses in which it occurs. 

The nature of this doimnant thought experience is to 
distinguished when any new material, derived through sensoiy 
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channds is forced to give way or to conform to the Mriating 
ideas or mental content which we have called the Mental Self. 
This simple, dominant aspect of the thought-process always 
treats its subject-matter as antagonistic and inferior to the 
mental content already existing, or to the thought experience 
already going forward when the new material seeks entry. 

Two of the most easily recognizable examples of the 
dominance-tsrpe thought-process, one normal and the other 
abnormal, may be called Analysis and Prejudice. In Analysis 
the new material is broken down into simpler and more familiar 
elements that can take part m the subsequent processes of 
grasping and comprehending; such an event may be very 
useful biologically and thus seems to serve a normal function 
from the objective view-point Prejudice, on the other hand 
is intellectual dominance earned to abnormal lengths ; the 
fanatic whose opinion can never be altered, no matter what new 
evidence may arise bearing upon his position, is not suffering 
from “ logic-tight ” compartments m his " mind " ; the 
impulses representing the new evidence enter the correlation 
system but they are not magically kept separated from the 
impulse groups representing the pre-existing prejudice, they 
are swamped and inhibited by the prejudice impulses. It is 
noteworthy that the arguments against a particular fanaticism 
can never be fairly stated by the fanatic, as should be the case 
were they present in a separate compartment of his *' mind '* ; 
on the contrary, they always reappear m distorted and 
mutilated form, if indeed they have not been so far destroyed 
as to become unrecognizable In Prejudice of this kmd we 
have an exaggerated instance of intellectual Donunance , it 
is pernicious both sociologically and biologically, and we have 
little hesitancy in naming it abnormal. 

CompUanu-Type Thought-Processes 

According to our formula the experioice of intellectual 
Compliance consists of giving way to, or complying with, new 
mental material that is antagonistic to and stronger than the 
Mental Self. Just as emotional Comphance must precede 
emotional Dominance in the normal sequence, so intellectual 
Compliance should precede intellectual Donunance m the 
healthfully functioning thought-processes. It is obvious that 
any new fact (scnsoiy datum) must be given way to intellect- 
ually and allowed to pass freely through the correlation 
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centres before it can either be memorized or indeed com- 
prehended. 

Such a subjective experience is easily recognizable when we 
consciously “ give way to facts In this experience we go 
through die intellectual process of recognizmg that a new 
ment^ fact which we already knew to be contrary to our 
Mental Self, is actually stronger than the Mental Self, whereas 
we previously behev^ it to be weaker. For example, one 
may beheve that all red-haired people have terrible tempers. 
A r^-haired subject comes to the psychological clmic and after 
a great deal of careful analjreis and study psychologist can 
discover no trace of what is usually called " temper ”, For 
a long time the psychologist attempts to compel this new 
datum to fit into his previous conclusions, but at last he gives 
up the attempt and his Mental Self admits the new conclusion 
that some red-haired people do not have uncontrollable 
tempers The core of this experience is mental Comphance. 

In grasping and comprehension mental Comphance plays as 
essential a role as that of mental Donunance, a role moreover 
which m the usual case is pnor to that of the latter. 

Submission-Type Thought-Processes 

The experience of intellectual Submission would seem to be 
easily recognizable in the frequently recumng control of our 
ideas or thoughts by apparently spontaneous association with 
such new ideas or sensory data as " mtngue our interest ”. 
In the experience of so-called " creative imagination ”, both 
voluntary and mvoluntary, this intellectual submission-type 
of mtegration would seem to play a very important part The 
incoming impulses seem to attract to themselves other impulses 
representing an extended train of imagery, thoughts and ideas 
previously existing m the Mental Self. Of course there is a 
simultaneous changing and mterpretation of the new thoughts 
in accordance with the previously existing ones of the Mental 
Self, and such a process is not Submis.sion and should not be 
confused with it. But the free and pleasant jneldmg of our 
own ideas to the control of a new thought or concept seems 
clearly to constitute intellectual Submission. 

The conversation of women gives evidence of a very clear-cut 
example of this intellectual Submission. Mention of a hat or of 
a new style of dress calls forth, apparently, an almost exactly 
similar stream of ideas and thoughts from all the other women 
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present. In general, women’s ideas are apt not to be con- 
trolled by any ordered or organized plan of the Mental Self. 
They seem to follow casually and in more or less unorganized 
sequence the intellectual attraction or Inducement of any new 
thought or idea suggested This is inteUectual Submission on 
the part of the Mental Self It is characterized integratively 
by an attitude of alliance with the new mental material, which 
is regarded as stronger than the ideas and concepts already 
existing in the Mental Self. 

In our present society examples of mtellectual Submission 
on a large scale abound on every side. They are to be found 
every day in the acceptance of false and illogical ideas by vast 
multitudes of people as a result of reading such ideas in news- 
papers or magazines or hearing the new material from the lips 
of people whom they regard as authorities Advertising in 
peace time and propaganda during war rely upon the sub- 
missive intellectual tendency of those addressed. Especially 
in the latter case the degree of mtellectual impertinence dis- 
played by the paid propagandist is exceeded only by that of 
the gullibility with which every implication m his " atroaty ” 
stones is swallowed by the " patnots ” who employ him. 

Inducement-type Thought-processes 

In this type of intellectual response the Mental Self is 
regarded as allied with but supenor to the new ideas of sensory 
data. The process of Interpretation of the new ideas is 
characterized predoiranantly by mental Inducement. The 
new idea is not analyzed out dominantly for the purpose of 
graspmg or comprehension, but rather it is drawn successively 
mto various previously existing thought-patterns of the 
Mental Self, with which it is regarded as being closely allied. 
In the process of Interpretation the new correlation impulses 
may be induced into a combmation with previous impulse 
roups that completely overwhelm and abrorb the entering 
groups, so that the new idea becomes almost unrecognizable 
to anyone except the subject who does the interpreting. In 
such a process of Interpretation there is also a simultaneous, 
but lesser. Submission activity with respect to the previously 
existing thought-elements of the Mental Self. 


Compound Unit Responses of the Intellect : Grasping 
Just as in thh sensory and motor centres what actually occurs 



THOUGHT-PROCESSES 393 

is not the simple, primary integrations but the more compli- 
cated compound unit response tjrpe of integration, so in the 
correlation S3rstem also the latter, more mvolved phenomenon 
is the usual occurrence Perhaps the most usual and typical 
mental response is that of Knowmg, which m turn is made 
up of two compound unit responses of the intellect that we 
may call Grasping and Comprehending 

Grasping is an intellectual response corresponding precisely 
in integrative type with the compound emotional response 
of Desire. Ment^ Graspmg is composed of active intellectual 
Dommance and simultaneous passive mtellectual Compliance. 
The existing correlation impulse groups comply with the 
entering, phasic impulses (representing the new idea that 
IS to be grasped) to the extent that the entermg impulses are 
allowed to mamtam their own mdividual patterns , at the 
same time the new impulses are forced mto arrangements or 
combinations with the previously existing impulse groups m 
such a way that the latter mamtam their ongmal structure 
unimpaired. 

In subjective terms, the mental grasper passively complies 
with a new fact or sensory datum which seems antagomstic 
to the existing Mental Self by permittmg the new fact, despite 
its antagomsm, to remam intact m the intellectual centres 
that are performmg the mtegration Simultaneously the new 
fact is actively dominated by analyzmg it into terms of the 
previous mental content and by forcmg an arrangement of 
these terms compatible with the existmg organization of the 
Mental Self. Fmally the new matenal is memorized, in order 
that it be available at any later time for mtellectual 
manipulation. 

Cunosity seems to represent the compound mental response 
of Graspmg tmged with the conconutant emotional response 
of Desire 


Comprehension 

This compound unit response of the intellect corresponds 
with the compound emotional response of Satisfaction. Here 
we find active intellectual Gimphance coupled with passive 
Dommance of an intellectual kmd After we have grasped a 
new datum or idea mentally, we normally strive to comprehend 
it. The outstanding integrative element in this process is an 
active Compliance with the new thought or fact. The Mental 
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Self is actively readjusted to allow room, as it were, for the 
new fact or idea unaltered. Simultaneously, however, we 
resist intellectually the passa|[e of this new datum into the 
Mental Self sufficiently to make it conform to the present 
nature and pattern of the Mental Self. This combmation of 
active Compliance and passive Dominance results in a mental 
assimilation of the meaning of the new material in the same 
way that the nutritive values of food are assimulated by the 
blood dunng the process of digestion which is accompanied 
by the emotional compound unit response of Satisfaction. 
And in fact Comprehension carries an inevitable emotional 
consequence of Satisfaction just as mental Grasping is 
connected with an affective Desire. 

IiUMecUud Complex UnU Response of Knowing 
When the intellectual compound unit response of Grasping 
gradually blends into and combines with the compound umt 
response of Comprehension, the result is the complex umt 
response of Knowmg. This corresponds precisely with the 
emotional complex unit response of Appetite whu^ combines 
Desire and Satisfaction in ffie same way 
As an example of the knowing process in operation, let us 
take the case of an orthodox physicist confronted for the first 
time with Emstein’s General Relativity Theory. He decides 
that here is something important for the science of physics. 
Initially he must make the new theory fit into the background 
of general physical problems and outlook, and he accomphshes 
this result by forcing the theory mto place, rather than the 
background ; to this extent the existmg Mental Self actively 
dominates the new data. But his second process is quite 
different, for he must now allow the new theory to modify 
the very background mto which it is absorbed and his attempt 
is to realize m defimte terms ]ust how the general theory of 
physics IS to be modified by Relativity. Far from expectmg 
that the general outlook shall remain unchanged, his whole 
effort is in the direction of an harmomous blending of the two 
elements into a new and fuller knowledge 
Thus, from the view-point of the Mental Self, we can write 
down the whole Knowing process as (i) Graspmg : =- passive 
Compliance, active Dominance ; + (z) Comprehension : 

«• active Compliance, passive Dominance. The formula is 
then pC aD + aC pD. 
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In this connection it is interesting to note that many of 
the people we meet in daily life can, with little effort, be 
classified as Graspers or as Comprehenders. The Graspers 
are those who never get beyond the first stage of the Knowing 
process , superficially they appear to have taken in your 
remarks and indeed they ^ve fully grasped them, but they 
never succeed in achieving a complete comprehension. The 
Comprehenders, on the other hand, do not omit the first 
process of Graspmg, for that is essential to Knowmg ; but 
they also go beyond the grasping stage, they intellectually 
welcome the new mformation and, by welcommg it, succeed 
in incorporating it intimately with themselves 

Compound Unit Responses . " Creative " Imagination 

Just as Passion is a totally different compound response 
from Desire, so Imagination represents a totally different 
type of intellectual mtegrative combmation from mental 
Graspmg. 

Intellectual Imagination represents an active Submission 
of the previously existmg thoughts of the mental Self to the 
control of a new idea or sensory datum, and also a passive 
Inducement of the new mental material mto alhed combma- 
tions with previous thoughts and ideas In short. 
Imagination is a compound of the intellectual umt responses 
of active Submission and passive Inducement, thus pl aS. 

In the first place " creative ’’ imagmation is a thought 
process that must be distmgmshed quite defimtely from 
“ sensory imagination,” which consists merely m the reinstate- 
ment of sensations or “ sensory images ” as they were formerly 
called. On the other hand, we must also distingmsh creative 
imagination from the total process of mental creation of which 
imagination forms an important part. “ Creative ” imagma- 
tion, as suggested above during our discussion of mental 
submission, is a thought process which consists, for the most 
part, of placing the previously existmg Mental Self imder the 
temporary control of a new Percept, Idea, or Concept 

The new or phasic mental material is permitted momentarily 
to draw to itself, as it were, allied and associated thought 
contents already existing m the mind, and to rearrange these 
contents according to a new pattern dictated by the new 
mental Idea or Concept. According to the popular phrase. 
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the new and indndve idea " takes a firm grip on the imagina- 
tion ” of the subject. 

At the same time, the Mental Self strives in a more or less 
passive way, to attract and hold the new Concept in its focus 
of attention The mind, one might say, eagerly presents its 
existing materials to the uses and control of the new Idea for 
the purpose of making the new Idea as vivid as possible. The 
Mental Self, in short, passively induces the new Idea to control 
and manipulate existmg mental content, and msures its 
retention in the correlation centres by voluntarily holding 
forth mental materials for the new Idea to work upon The 
Mental Self, therefore, at the same time actively submits to, 
and passively induces the continued presence of, the new 
Idea. This simultaneous combmation of the two thought 
processes constitutes a compound mental response which we 
call Imagination, designated as " creative " Imagination in 
contrast to the simple, mnemomc, sensory-image process 

It is qmte easy to (Merentiate, by objective observation of 
other people’s mental behaviour, compound unit responses of 
Imagination from compound umt responses of Grasping or 
Comprehension Certain types of person habitually react to 
new mental material with Imagination rather than with mental 
grasping or comprehending, and the obvious result is a set of 
Thoughts or Ideas which bear little resemblance to original 
fact, and which also manifest a certam peculiar absence of 
logical coherency " Just a flight of the imagination ” we 
say, meaning that the Imagmation process took place with 
little or no admixture of Grasping or Comprehension of the 
new matenal. In the fin^d, verbal response, the stimulus 
material comes forth highly coloured and sometimes wholly 
concealed beneath an unrecognizable mass of Ideas and 
Concepts which the stimulus has drawn to itself from the 
previous content of the Mental Self The resulting verbal 
statements of the imaginative person have no objective 
validity for the very reason that the mental material which 
they contain has been drawn forth from the subject's own 
Mental Self And the imaginative statements have httle 
logical coherency because the material has been drawn together 
and assembled about the stimulus Idea, not by Compliance- 
Dominance reactions (logic) but by Inducement-Submission 
responses which depend upon chance alliances between the 
new Idea and certiun parts of the previously existmg Mental 
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Self. The mental response of Imagination, in short, forms a 
precise counterpart of the emotional response of Passion. 
When a nch young man responds with uncontrolled erotic 
passion to a beautiful dancer, let us say, without waiting to 
react, first, with Desire for adequate and smtable means for 
forming a bve union with the girl, or with satisfaction toward 
the present parental supply of money, such Passion response 
is bound to be impractical, meffective and futile It is ]ust 
the same way that a mental response of Imagination lacks all 
correspondence with objective fact when Imagmation takes 
place immediately without previous Grasping or Comprehension 
of the stimulus Idea 

Children, at certam stages of their mental growth, are 
normally addicted to " creative ” Imagmation responses, 
without previous mental Grasping or Comprehension of new 
Percepts and Ideas This uncontrolled Imagmation results, 
of course, in untrue statements, “ fairy " stories and other 
imaginative reports of thmgs that never happened. This 
normal stage of development of the child mind might properly 
be descnbed as “ mental adolescence " This occurs, of course, 
long before physical adolescence since the mind is now thought 
to be nearly mature at the age of fourteen or sixteen 

" Artistic ” mdividuals, “ geniuses ” of vanous types, 
" aesthetes " and “ impressionistic ” persons, espeaally 
women, represent adult personahty types wherem Imagination 
response is developed at the expense of mental Graspmg or 
Comprehension. In " creative artists ’’ Imagination is 
adequately balanced by and combmed with the appetitive 
type mental processes, with constructive results in the artist’s 
own special field In other fields of endeavour, however, a 
t}q>ical artist is hkely to manifest an over-balance of Imagma- 
tion activity, at the expense of mental Graspmg and 
Comprehension, with proverbially impractical results. 

Explanation 

This process may be regarded as the complement of 
Imagination, in just the same way that the compound 
emotional response of Captivation is the complement of 
Passion, both being composed of the identical primary 
el em ents. Inducement and Submission. Explanation is a 
compound of adwe Inducement and passive Submission, thus 
containing the converse phases of both primaries to those 
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composing Imagination While the Mental Self strives, in 
Imagination, to surrender its innermost treasure to the 
attraction of the stimulus Idea, the same self attempts, 
during the response of Explanation, to draw forth for the 
stimulus those parts or materials which can be made to blend 
most harmomously with Thoughts and Concepts already 
present in the Mental Self 

The word " Explanation " is used to designate this t3T)e of 
compound mental reaction, not because it is a completely 
satisfactory term, but because it is a very broad term in 
popular usage, reasonably free from conflicting psychological 
meanings. To be sure, it becomes necessary to note certain 
possible confusions in its use as here proposed The word 
*• explanation ” may carry vnth it, to some mmds, the 
suggestion of verbi responses, or actually spoken words 
uttered for the purpose of explammg something to somebody. 
“ Explanation,” as we use the term, includes only the thought 
process or mental part-reaction which must always precede 
coherent verbal exposition, but which is not by any means 
always succeeded by spoken words or even by subliminal 
" twitchings of the laryM ” In fact, the compound thought 
process which we propose to call Explanation, may finally 
expend its neural energy, and complete the umt response of 
which it is a part by gross physical actions of very different 
sorts. 

Suppose, for example, that a timid person is awakened from 
deep sleep by sounds hke footsteps just below his bedroom 
window. He peers anxiously through the darkness, but can 
see only a vague shadow moving on the lawn below His mind 
first begins to Imagine, and then to Explain, both of these 
responses occurring without any preluninary Grasping or 
Comprehending of the stimulus He imagmes a human form 
below his wmdow, and explams the stimulus as a burglar. 
But these mental reactions are not followed by any sound 
whatsoever from his larynx ; in fact, the mental responses of 
I m ag in ation and Explanation which have taken place both 
produce a strong motor effect of inhibition upon all his bodily 
movements. T^e poor fellow scarcely breathes lest the 
imagined intruder shoot with the revolver which is part of the 
mental ” explanation ” already completed 

Suddenly, however, the well-known cry of a courting cat 
breaks the silence of night. The anxious householder cannot 
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actually see the object on the lawn below any more clearly 
than before. But new mental responses of Imagination and 
Explanation are set up, with very (Merent Thoughts resulting, 
and with great differences, also, m the final bodily reactions of 
the subject Still qmetly, and without a single spoken word, 
he reaches carefully behmd him for his shoes, finds one, and 
hurls it fiercely at the shadow on the lawn. A new type of 
fehne screech attests the accuracy of his markmanship , two 
cats leap out into a patch of light from the wmdow , the 
house-holder's mental responses change from Imagmation- 
Explanation to Graspmg-Comprehension , and verbal 
expressions highly derogatory to his midnight visitors 
follow tempestuously. 

This illustration serves to brmg out the point that spoken 
words are no more necessary or essential results of the thought 
process of Explanation than of C — D types of mental response 
to an identical stimulus Nor do we b^eve it likely that the 
Imagmation and Explanation responses above descnbed took 
place, mentally, in the form of words ; the entire thought 
process was too quick for that The mentally created burglar 
probably entered our subject’s consciousness in the form of a 
visual rather than an auditory image, or, more likely still, he 
was an Idea In short, the troubled householder's Explanation 
of his vague Percept did not take the form of " saymg to 
himself ” : " There is a burglar I " but rather of thmktng the 
Idea “ burglar," or a broader Idea, " danger," of which 
" burglar " might be a part. Words, we beheve, have no 
pecuharly significant connection with the compound mental 
response of Explanation 

There are very meiny forms of Explanation response which 
play important parts in every-day human behaviour ; m fact, 
the marked tendency to explain unfamihar phenomena before 
comprehending them constitutes one of the most frequent and 
widespread sources of mtellectual error m human thinking. 
One of the best-recognixed instances of such importunate 
Explanation response is the reaction called " rationalization." 
A girl sees an attractive boy on the beach, hurries mto her most 
abbreviated swimming suit, and strolls slowly along the shore 
with seeming insouciance. The condition of the tide calls to 
her attention the fact that it will not be time to swim for 
several hours to come, and she responds to this Thought by 
mentally Explaining that she put on her swimming suit early 
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to get a sun bath. The girl " rationalises " her own conduct, 
in short, by substituting the more pleasant Explanation 
reaction for the more difficult and unpleasant response of 
comprehension. We say that she "is not honest with 
herself " ; and we really mean that Comprehending her own 
motives and emotions is an unpleasant type of thought 
process from which she shrinks, reacting, mstead, with the 
more agreeable Imagination-Explanation sequence of mental 
activities Because there are very many occasions when all 
of us lack the courage to Grasp and Comprehend the real facts 
about ourselves, yet find ourselves compelled by the force of 
the stimulus situation to respond to it mentadly m some 
fashion or other, we very generally fall into the bad mtellectual 
habit of rationalizing, or Explaining our own behaviour m such 
a way as to preclude both ourselves and other people from 
Grasping and Comprehending it. In certam types of psycho- 
pathic cases, large and important complexes, and even 
secondary personahties may be built up as a result of such 
exaggerated and perverted use of Explanation response 
Examples of strong and well-developed Explanation activity 
may be found m the mental behaviour of scientific researchers, 
certain t3q>es of apphed mathematician, economists, criminal 
investigators, speaal article wnters, political economists, and 
others. We may note that Explanation response, when it 
occurs m the thought processes of these types of efficient 
worker, habitually predicates itself upon precedmg mental 
reactions of Graspmg and Comprehension 

The Complex Response of Realization 
We have already noted, m the examples given above, that 
Explanation naturally follows Imagmation, just as Captiva- 
tion, on the emotional side, normally overlaps and succeeds 
Passion During the compound mental response of Imagina- 
tion, the new, or stimulus Idea is m control, and the submission 
of the Mental Self is active, its Inducement passive. As 
Imagination gives way to Explanation, the Mental Self begins 
to assume the controlling role by more and more actively 
inducing suitable mental elements m the stimulus Percept or 
Idea to blend mto and unite with previously existing parts of 
the Mental Self. The Self’s Inducement, then, changes from 
passive to active, and its Submission changes from active to 
passive, thus causing Imagination response to change gradually 
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into Explanation reaction. In the instance of the imaginary- 
explanatoiy cat afEair, discussed in the preceding section, it 
would be very difficult to tell just where Imagination left off 
and Explanation began But as soon as both these mental 
reactions had occurred in their natural sequence and blendmg, 
one mto the other, the householder suddenly realized that the 
intruders on his lawn were love-makmg cats Without 
essentially altering the ordmary word meaning, therefore, it 
seems justifiable to use the term Realization to describe that 
complex, but very common mental process which combmes 
Ima^ation and Explanation m successive but overlappmg 
sequence The unit response formula for Realization would 
then be : Mental plaS + alpS == R (R bemg the symbol for 
Realization) 

Realization means, literally, makmg something real to the 
subject This seems to be a fair subjective descnption of the 
consciousness which results from the successive combmation 
of the mental responses of Imagination and Explanation 
Common experience mforms us that we may both grasp and 
comprehend a mental stimulus without regardmg it as reed to 
our Mental Selves. But when Imagination has supphed the 
stimulus with an adequate context from our own mmds, and 
Explanation has united the new thoughts with our old ones, 
the new Idea or knowledge becomes truly real to us ; that is 
to say, the complex mental process whereby the mental 
stimulus assumes mteUectual reahty may properly be termed 
Realization, from both subjective and objective pomts of view. 
When we have mentcilly grasped and comprehended a fact, 
we know it , when we have treated it imagmatively and 
explained it, we reodtze it, having united it m complete alhance 
with the Mental Self. 

Intellectual “ Creative ” Responses : Ongination 

The simultaneous combmation of Grasping (pC aD) and 
Imagination (pi aS) result m the originating of new thoughts, 
ideas and concepts in just the same way that the combmation 
of Desire (pC aD) and Passion (pi aS) result in the emotional 
umt response of Ongmation. In the intellectual combmation 
of responses resulting in intellectual Origination respHinse the 
acquisition of mental material is made for the sake of the 
Imagination of new ideas, just as emotional Desire is controlled 
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by Passion, so that Desire is felt on behalf of the statue or 
other object to be produced rather than for the self. 

T ransformoHon 

Comprehension (aC pD) may combine simultaneously with 
Explanation (al pS) to make the intellectual response of 
Transformation This corresponds to the emotional combina- 
tion of Satisfaction (aC pD) and Captivation (al pS) which 
makes emotional Transformation response. In the intellectual 
reaction, Comprehension of the new mental material is under- 
taken for the purpose of Explanation in terms of the 
individual’s own ideas and concepts and mental imagery, 
when the two combine to transform the new mental material 
into new meanings In the same way Satisfaction of the 
child's needs is sought for the purpose of captivating him and 
controlling his behaviour so that he will be transformed mto 
new personahty or physical developments. 

Mental “Functions" 

We have now considered the six classes of integrative 
relationship that may take place within the correlation system 
and also the most important or typical intellectual unit 
responses that may occur there. From the point of view of 
an objective psychology based upon the neurological integra- 
tive phenomena occumng m the human body, the foregoing 
discussions constitute a description of the chief elements to 
be considered under the head of the Thought-processes. 
There remam, however, further mental processes, sometimes 
called " functions ” after their designation by the older 
functionalist school in psychology which believed that the 
saence should be investigated from the direction of these 
supposed specialized functions 

Among such " functions ” we have already considered the 
processes of Association (which we believe is not a thought- 
process at all). Perception, Conception and Abstraction. In 
the chapter on Leammg we have explamed the objective 
activities involved in Learning, Retention and Recall, the 
latter two being the activities which are comprised in the 
“ function " of M«nory. With regard to these it is only 
necessary to add that the conscious activities that go by these 
names correspond, for an objective psychology, to the energy 
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man u f actured at the psychons engaged. There remain 
several other mental " functions,’’ however, to which a brief 
space must be allotted. 


Imagery 

If Imagination is a mental process it may well be asked what 
part images play in it, for, verbally at least, they seem to have 
an intimate connection. We must now consider what dn 
i m age is. 

In the first place, when afferent nerve impulses, coming from 
the vanous receptors, cross the psychons in the central sensory 
centres, sensation anses. Similar impulses m the sensory 
centres may, however, be centrally mitiated m recall processes 
rather than enter from the receptor nerves, and in this case 
the resultmg consciousness at the sensory psychons is not 
sensation but sensory imagery. It is subjectively sharply 
differentiated from sensation by reason of the fact that 
sensory imagery is not projected outward (except in the 
phenomenon of eidetic imagery) and its quahties attnbuted to 
external objects as in sensation ; the cause of imagery is 
recognized as being withm the body rather than outside it. 

The same sort of process may be earned further and result 
in mental imagery. When groups of impulses from the 
sensory centres, such impulses havmg origmated in the usual 
way from the organism’s receptors, integrate in the correlation 
centres the result is a Perception ; and when, m recall, similar 
impulse-groups similarly mtegrate, the correspondmg image 
arises. This sort of process can take place not only in regard 
to Percepts but also as regards Concepts, Abstractions, 
Introspections and Attitudes, although in these cases it is not 
customary to speak of the repeated integrations as images. 
All of these elements, however, may take part in vanous kinds 
of Imagmation under the same guise as the sensory images ; 
it is at this point that Memory enters into Imagmation. 

Concentration 

A more characteristic mental *' function ” is Concentration. 
In Concentration we may suppose that the involved impulse- 
groups effect activities in a relatively .small number of corre- 
lation centres ; many such impulse-groups will converge upon 
a limited number of centres. The result will be a high degree 
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of psydionic eneigy-intensity arismg in a strictly localized 
area, with the characteristic intensity-effect of Concentration 
in subjective experience. 


Atianlton 

A special case of Concentration is Attention. There is 
almost always a " focus of attention " in mental activity ; 
it is unstable and constantly in motion, as it were, and at some 
times there is a “ higher degree of attention ” than at other 
times. The focus of Attention at any given moment will be 
in those centres where most impulse-groups are being 
integrated and where, consequently, the greatest amount of 
psychonic energy is being generated Thus Attention may 
be focussed within the sensory or motor systems as well as in 
the correlation system at different times ; Attention itself is 
only the subjective name given to the phenomenon that occurs 
when a preponderant amount of psychonic energy is present 
in one locahty rather than another within the organism. 
Attention may “ wander " and even disappear entirely when 
it happens that there is no especial concentration of psychonic 
energy at any particular locahty 
It will be impossible in the present chapter to give further 
space to the many other functionalist designations which, 
in any event, are nowadays receiving much less prominence in 
psychology than formerly We will merely propase that 
where the named " functions ” do not refer to the general 
psychomc conditions of the organism, as m the case of Atten- 
tion, their detailed explanation is to be fotmd m vanous 
combinations of the pnmaiy integrative activities of the 
correlation centres 

The General Psychonic Theory of Thought-processes 
When nerve impulses pass out of the sensory centres, they 
enter the correlation centres of the cerebrum The psychomc 
theory of Thought states that when these impulses, now within 
the correlation centres, cross the correlation psychons, they 
arouse at those definite points that special kmd of psychonic 
energy that, in subjective expenence, is Thought. 

Integration has an extremely important place m all Thought- 
processes ; and integration takes place at the psychons. 
The various kinds of Thought that we have distinguished 
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depend primarily upon the different types of integration to 
be found within the correlation centres. 

Thought, in the psychonic theory, is subjectively defined as 
the awareness of relationship ; not of relationship in general, 
but of the relationships that can occur between the six principal 
combmations of correlation impulses. Such relationships, 
or integrations, can be of four primary kinds, corresponding 
to those that, m the motor centres, go by the names of 
Dominance, Comphance, Inducement and Submission. These 
may be combined in various proxiortions, giving compoimd 
integrations , and the whole extended range of the various 
combmations that can occur, results m the well-recognized 
complexity and subtlety of Thought-processes From the 
objective point of view our position is that Thought as such »s 
the psychonic energy thus arismg at the correlation centres 
of the organism. 

The Function of Thought in the Unit Response 

We have already made it plain that Thought is a part- 
reaction within the whole unit response. What then is its 
relation to, and its function withm, this whole of which it is a 
subordinate part ? 

The pnmary function of Thought is identical with the 
pnmary function of the correlation system within which it 
arises. That is, it serves as the connection between the sensory 
and motor systems , moreover, its most important attribute 
IS that it forms a selective connection between these The fact 
of selection is based upon the essentially integrative character 
of the correlation sjretem and its mtegrative character is based 
agam upon its physical structure. It is not merely a series 
of connecting nerves, however complex , it is a vast accumu- 
lation of synapses, contaimng milhons of psychons within 
its limits 

Thus it comes about that the impulses entering the 
correlation sj^tem from the sensory centres, are not simply 
transferred across to the motor centres. These impulse- 
groups are combmed with other entering groups and also with 
those which they find already passing through the correlation 
centres upon their own arrival. The result is a selective 
process that permits some of these impulses to reach the motor 
centres only in greatly modified form ; others are passed 
through with less interference, and still others wip^ out 
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entirely. Then there is a fourth kind of occurrence in which 
the entering impulses are caught in a sort of whirlpool motion 
and continue to circle within the correlation centres for a long 
period before eventually making their exit into the motor 
sjratem in some later integration. 

Certain phenomena, involving a sudden release of energy 
when no adequate stimuh have been recently presented, occur 
especially in pathological cases. In some of these instances 
we may suppose that a group of impulses has been curding 
about in certain correlation centres ; in other instances this 
may take place in the motor centres, but in either case the 
effect is as if a considerable amount of potential energy had 
been stored up Such energy can be released by adequate 
stimuli entering through the sensory centres ; the adequacy 
of the entering stimuli will be determined by their ability, 
when combmed with the already circling impulse-groups, to 
effect an exit into the motor centres and through them to the 
efferent nerves. But in the case where no such new (stimulus) 
impulses enter, the same result may occur by reason of a 
lowenng of the motor S3rstem threshhold for the circhng 
impulse-groups Such a lowering of threshhold may consist 
in nothing more than the temporary dimimshment of the 
number of other correlation impulses seekmg entry into the 
motor centres, or it may be due to many other factors of 
synaptic conduction entirely unrelated to the immediate 
effect of the sensory centres upon the correlation centres. In 
these terms, then, we have an explanation of the puzzling 
phenomena offered by such sudden and apparently uncaused 
energy releases. 

In condusion we may point out that the tremendous 
number of xisychons present m the correlation centres of the 
organism give a fully adequate basis for all the subtleties and 
complexities that make up the sum total of our Thought- 
processes. It cannot be too greatly emphasized that the 
underlying prindple of all Thought is tntegraUon and that 
Thought thus furnishes a very definite basis for the identi- 
fication of mental processes with the phenomena of psychonic 
energy. 



CHAPTER XVI 


Emotion 

Part I : Feelings and Emotions 
Introductory 

We come now to a consideration of emotion, the last of the 
three chief divisions of consaous expenence. There seems 
certainly to be something distmctive about feelings and 
emotional responses that sets them ofi from both sensations 
and purely mental activities and that has led to the attempt 
to deal with them separately m psychology. And if it is 
legitimate for the psychologist to place sensory and mental 
phenomena in different categories and to render a separate, 
preluninaiy account of them before combining such accounts 
in a final descnption of the whole organism in action, the latter 
of course constituting the only finally adequate account, then 
emotional processes also must have their separate preliminary 
treatment In the actual phenomena of the fuUy operatmg 
organism there 2ire not two, but three, distinct and distmgiush- 
able, fundamental elements ; these are sensation, thought and 
emotion, and the last is just as distinctive in quahty of con- 
sciousness as the others. 

Although emotion seems to be perhaps more subtle than 
thought, even if it does not reach the complexities of the more 
involved introspective thought-processes, yet it appears not 
to have been considered so. In fact, while thought seems to 
have been considered more mysterious than it really is, 
emotion has suffered a contrary fate and has been dealt with 
in a much simpler manner than is adequate. Our first task 
will be to see how psychology has hitherto envisaged the 
essential nature of the emotional element m experience. 

Previous Theories of the Nature of Emotion 

During the modem epoch psychologists, almost without 
exception, have put forth the greatest exertions to force 
407 
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emotional phenomena into the patterns of some part or other 
of the sensory system. They appear to have held a compulsive 
behef that, come what might, this must be the solution ; and 
the most delicate experiments of the ph5rsiol(^ts have been 
necessary in order finally to explode the most mgemous of the 
resulting theories 

By far the best known of such theories, the grandfather, 
as it were, of them all, was the famous James-Lange 
theory of emotion Lange beheved that he had traced the 
origm of emotion to the afferent impulses from the visceral 
musculature , it was James who added that the sensations 
caused by such sensory impulses v/ere the emotions. This 
position could be, and was, summed up in the following 
illustration : when 3mu suddenly meet a Dear while walkmg 
through the woods and precipitately take to your heels, you 
do not run because you are afraid, but you are afraid oecause 
you run. Such a statement held all the intriguing quahties 
of an apt and startling bon mot ; psychology was so thoroughly 
hypnotized by it that for the succeeding twenty or thirty 
years it has been quite unable to look anywhere outside the 
elements involved in this epigram for a solution of the problem. 
Even Dr. Watson, opposed as he is to Jamesian theories, has 
adopted a manual, verbal and visceral classification of reaction- 
systems, the last apparently corresponding to what is left of 
emotion under behaviounstic treatment. 

In the chapter on Consciousness, m treating the nerve trunk 
conduction theory of consciousness, we have already mentioned 
the work of Sherrington on the transection of the vasomotor 
nerves m the dog, Goltz' work on emotional patterns and 
Cannon's investigations of bodily and visceral changes dunng 
emotional states, the three most important researches bearing 
upon the above theory. There have been other researches of 
a like nature, the underl5dng pnnciple being to prevent the 
afferent impulses from the viscera from reaching the cerebral 
centres, either by cutting the nerve trunks through which they 
are conducted or by destro3dng those cerebral regions where 
they enter, the common assumption being that no sensation 
arises until the impulses have passed mto the cerebral centres. 
The existence of emotion was judged in these experiments on 
the usual behaviouristic grounds, i.e. by the presence or absence 
of overt behaviour of the characteristic muscular variety. It 
was found that, although none of the afferent impulses from 
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the viscera could enter the cerebrum, the animala experin^ted 
upon evinced the s)nnptoinatic reactions of emotion under 
proper stimulation of other kinds ; and it must now be 
admitted that emotion cannot be based upon such visceral 
sensations. This result has obviously done away not only 
with the James-Lange emotional theory but with all the many 
modifications and varieties of this parent-theory which have 
sprung up since Emotion does not consist of particular 
viscei^ sensations or of sums or patterns of such sensations. 

Another attnbute of modem theones of emotion, almost as 
charactenstic as the inclusion of the sensory element already 
noticed, is that they all seem to involve the motor mechanisms 
of the body. They have attempted to explam emotion in 
terms of sensation, but usually in terms of sensations originat- 
ing from the motor system of the organism itself The visceral 
sensations of the James-Lange and other theories arise, of 
course, from the contraction of the smooth, or unstnped, 
muscles of the viscera Others who have dealt with emotion 
but have not specifically stated that they consider it to consist 
of sensations, nevertheless have also assoaated it with the 
motor side of response. Thus MacDougall has made emotions 
correspond to lustincts, which are patterns of motor reactions ; 
he has proposed a list of thirteen instincts and a comparable 
list of ^irteen emotions 

Naturally the behaviounstic position has also emphasized 
the motor mechanisms in dealmg with emotion. We cannot 
avoid suspecting that behaviourism at bottom really demes the 
existence of emotion as such, m the same way that it denies 
consciousness and thought The behaviourist seems to admit 
only that certain ways of behavmg have previously been 
given names of emotions, for what he regards as descnptions 
of emotions are in fact descnptions of muscular behaviour. 
These behaviours fall into two classes ; first, there are the 
implicit visceral behaviours already mentioned above and 
second, there are Watson’s three “ unlearned ” types of overt 
behaviour which he calls the " primary " emotions of fear, 
rage, and love. The latter, of course, are predominantly 
reactions of the skeletal muscular S3retem. Both these classes 
of phenomena are obviously motor ; and the behaviourist’s 
descnption of emotion in both cases thus falls into the category 
of the description of motor phenomena 

Of particular interest to us are the latest conclusions of 
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physiological research, as embodied in W. B. Cannon’s report^ 
of experiments designed to locate the neurological centres of 
emotional excitement. It is well known that the cerebral 
centres oppose the spinal column mechanisms in the activation 
of the organism, the impulses from the cerebrum checking 
those that originate at the base of the brain and the top of the 
spinal column, and vice versa. The latter are concerned 
primarily with the automatic functiomng of the organism, 
the unconscious processes of digestion, blood circulation, and 
so on, and through these centers also the motor impulses 
pass out to the effectors 

Experiments have already established that in decerebrate 
animals (those in whom the cerebrum has either been removed 
or destroyed by accident or operation), the rage behaviours 
occur with less control than m the normal case Cannon and 
his assistants used decorticated ammals and found these 
behaviours still more greatly exaggerated Thus it became 
evident that the centre for this tj^pe of behaviour does not he 
in the cortex. Dr. Bard, one of Cannon’s assistants, next 
applied himself to the task of successively cuttmg away the 
nearby structures and attemptmg to find the exact centre for 
this hind of behaviour. It was found that this centre hes in 
the posterior half of the diencephalon. The final conclusion 
was that the neurological centre for rage hes near the base of 
the diencephalon, probably in the sub-thalamus The size of 
this dommating motor-emotional area, in the cat, is less than 
a fourth of a cubic centimetre. 

The fear, joy, and grief behaviours also disappear after the 
removal of this centre by operation and it is to be supposed 
that this particular motor centre is concerned with the ongina- 
tion of those nerve impulses which secondarily cause the 
effectors of the organism to exhibit the behaviours generally 
termed emotional. Pathological human phenomena, in cases 
where these same structures have suffered lesion, are entirely 
in accord with such neurological conclusions. 

In concluding his report Dr. Cannon remarks that the 
withdrawed of cortical dominance (by operation or otherwise) 
causes the emotional t)^ of response to become promment. 
Since cognitive consciousness is generally assoaated with the 
cortical neurons, it becomes evident that emotional consdous- 

* Fe^tngs and Emohoiu , The Wittanberg Symposium, by 34 Psycholo- 
glats, I9 s 8, Worcester, Mass. ; pp 257-269 
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ness must be associated 'witb the sub-cortical centres. The 
theories of the peripheral source of emotional consciousness, 
from sensations following changes taking place either in the 
effectors or in the viscera, are not supported by the facts, 
whereas the ascertained facts pomt definitely to the sub- 
cortical source of such consciousness. 

The fact that emotional consaousness has been coimected, 
by careful neurological experiment, with motor centres of the 
between-bram, is of great significance from the psychonic 
point of view. Its significance, in fact, is so great that we 
urge the reader to obtam the reference cited and study it with 
care, since it is impossible to give anything like a fi^ report 
of it here. 


Motaiton 

Let us look at the situation from the psychomc point of 
view. We have earlier adduced what appear to us to be 
proofs of the mtunate connection between conscious and 
psychomc phenomena. There are subjectively three easily 
distmguishable kmds of consciousness, sensation, thought, 
and emotion , and there are also three distmguishable types 
of psychon in the sensory, correlation and motor centres of the 
human body. Therefore, if the psychonic theory is correct 
in descnbmg consciousness objectively as psychomc energy, 
some kind of consciousness must anse at the motor psychons, 
due to the jisychomc energy there present We can see no 
reason at all for supposing that consaousness of a sensory 
kmd is related to the energies m such different arcs, removed 
as they are both by structure and function from the sensory 
apparatus of the body. Similar objections exist against 
equating these energies with consaousness of the correlative 
or mental type. 

On the other hand, there is no other locality withm the 
organism where we may look for that psychonic energy upon 
which consaousness of the emotional variety, stiff to be 
accounted for, can be based. Cannon’s experiments, and 
others along similar lines, prove conclusively that the most 
mtense and “ primitive ” emotionad phenomena occur in 
that motor area of the brain through which aU the outgoing 
motor currents of the central nervous S3retem are forced to 
flow, and within which centres, therefore, these motor excita- 
tions undergo the most concentrated integration. In view. 



413 


integrative psychology 


moreover, of the neurological experiments dted above the 
conclusion appears to us to be inevitable that the psychonic 
energy arising within the motor centres, objectively is emotion. 

The subjective, conscious aspect of this energy mcludes 
feelings and emotions, both of which have sometimes been 
included under the single term, affect. Due to the fact, 
however, that this word is both a noun and a verb and also 
that its vanous denvatives are commonly used in so different 
a sense than the foregomg, we thmk it best to employ the 
term, Motahon, for that general kind of affective consciousness 
which includes both feelmgs and emotions We must now 
deal with these two respective kmds of expenence. 

Fedit^ 

Since we have decided that Motahon consists of the 
psychonic phenomena at the psychons of the motor centres, 
we must now theoretically sever the connections between the 
correlation and motor S3retems and m the present chapter 
consider only what takes place m the latter This is com- 
parable to our treatment of the sensory and correlation systems 
m the chapters on Sensation and Thought. 

Having done this, we can see at once that the phasic stimuh 
for the motor system will consist of correlation system end- 
results, i.e. they will consist of those impulse-groups or patterns 
which come through the correlation centres adjacent to the 
motor S5rstem and enter the latter for the first time 

At the same time such impulses will not represent the total 
energization of the motor centres. From before birth until 
death the musculature of the body has to be continuously 
toned up in order to resist the constant environmental forces 
of gravity pull, atmosphenc pressure, and so on ; and this is 
accomplished by a mechanism which all the time keeps 
dispatching to the skeletal muscles what is known as the 
constant tome discharge. This tonic discharge is a constant 
stream of efferent nerve impulses, sent out from the motor 
centres in the cerebrum and cerebellum to the muscles in 
question Such impulses constitute a stri king case of the 
self-activation of the motor system, as opposed to the 
fluctuating phasic stimulation ultimately denved from the 
passing and temporary events in the orgEuiism’s environment 

Here then we find two qmte diflerentiy originated kmds of 
impulses passing through the motor centres. By reason of 
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the fact that these centres, just as the sensory and correlation 
ones, contain large numbers of integrating mechanisms, called 
s3mapses, integration must take place between these two 
varieties of impulses ; it takes place at the synai»es, the 
specially energized portions of which are psychons Thus 
the motor psychonic energy, hke the sensory and correlation 
psychonic energies, is ultimately based upon integrative 
processes. 

There are two fundamental ways in which the phasic and 
self motor impulses can stand in relation to each other during 
integration ; they can be allied or in harmony with each other, 
or they can be m conflict with each other It is neurologically 
estabhshed that, when the entering, phasic impulses combine 
in a simple fashion with the self-impulses both these relations 
can occur without any perceptible altenng of the volume of 
the existmg self-impulses or constant tonic discharge. 

We propose that integrations of this character correspond 
to the Feelmgs, sometimes called affective tones, of Pleasant- 
ness and Unpleasantness respectively. These two are the 
only Feelings proper, and of course they can also result from 
the total or combined effect of the many, more definite integra- 
tions, underlying emotions, that may be proceeding in the 
motor centres at the same time, dependmg upon whether such 
total or combined effect be one of alhance or conflict. 

Both sensory and mental processes may be either pleasant 
or unpleasant Thus when a group of impulses representing 
a sensation crosses through the correlation centres and produces 
a slight effect of alhance with the motor self-impulses upon 
entenng the motor system, this sensation will be subjectively 
called a pleasant one, and vice versa. (Of course, at the same 
time an attitude will arise m the correlation arc through which 
this impulse-group has passed ; but m the cases where the 
impulse-mtensity is so low as to result merely m pleasantness 
or the reverse, the activation of such a correlation arc may be 
so slight as to pass uimoticed subjectively, in the usual case). 
The same situation will hold for thought-processes, such as 
percepts, concepts, introspections, etc ; these impulses, too, 
may achieve subsequent low-order mtegrations with the 
constant motor impulses, and thus be expenenced as pleasant 
or unpleasant. 

This kind of integration mechamsm also accounts satisfac- 
orily for the fact that the same colour sensation, for example. 
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the same scene, or the same idea may on one occasion be 
pleasant and on another quite the reverse, since the impulses 
representing the sensory or other element in the integration, 
constitute only one factor ; the pattern of the motor self- 
impulses may in the second instance be quite different than 
in the first, making the integration itself of opposite type. 
And similarly, the total pattern of phasic impulses in the 
second instance, although it may include an identical former 
element, eg. red sensation, may nevertheless include many 
perceptual, conceptual or other elements different than m the 
previous instance ; thus the total phasic pattern will be 
different and even though the motor self-impulse pattern be 
similar, the integration that produces the Feeling may be 
different 

We may make an interesting point here r^arding the 
unpleasantness almost always associated with pain, the 
association that has caused so much confused reference to 
both sensation and feeling m the psychological discussion of 
pain. We have stoutly maintained that pam is a strictly 
sensory phenomenon and that it is not in itself either feeling 
or an)rthing like feeling, but we acknowledge of course that 
there must be some unusually close relationship existing 
between the sensation, paun, and the feeling, unpleasantness. 
In this connection it seems to os significant that the existing 
evidence tends toward the localization of the sensory pain 
centres m the lower portion of the cerebrum and in close 
proximity to the thalamic motor centres, whence issues a part, 
at least, of the constant tonic discharge. No other specialized 
sensory centres have been located m so convenient a proximity 
to the motor system. Thus if we may suppose that, when the 
pain centres are energized by afferent impulses, these impulses 
may, and usually do, pass directly over to the motor centres 
without entering any correlation centres at all, and if we may 
further suppose that these impulses are usually of such a 
nature as to be m conflict with the constant tonic discharge 
mechanism of the thalamus, a supposition not at all difficult 
to make in view of the known inhibitory effect of severe pain 
stimuli upon this tonic mechanism ; if we may make these two 
suppositions, then the intimate subjective association between 
pain and unpleasantness becomes clear at once. It also 
becomes cl^u* why pain is almost simultaneously felt to be 
unpleasant, apparently without the intervention of even the 
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most brief mental process, since indeed no correlation centre 
activity would be involved. Furthermore, where extremely 
low intensities of pain impulses are concerned, there would 
be no bar either to an imperceptible or even to a partially 
alhed effect of these impulses at the thalamic centres, such as 
might be supposed to underhe the subjective phenomena that 
occur when just distinguishable pam sensations are occasionally 
felt as mdifferent or as very slightly pleasant. The corre- 
sponding connection between severe pam and fear will be 
considered later on m the following section on Emotions. 
Moreover, the psychonic theory of unpleasantness explains 
why any sensory or emotional expenence, when it becomes 
over intense, becomes simultaneously unpleasant. Such 
over intensity of excitation m any cerebral centre must quickly 
overflow the normally mtegrated central paths, causmg conflict 
and mterferaice with the normal mtegrations in the crucial 
motor centres. This mtegrative motor conflict ts, tpso facto, 
impleasantness, according to the psychomc theory. 

Primary Emohons 

The idea of primary, or elementary emotions is a symptom 
of the usual scientific attempt to reduce whatever is dealt 
with, to its simplest terms Just as the physicist seeks, in 
the physical world, to discover one, or at most some two 
elements which, when modified or combmed m special ways 
will give all the items of physics and chemistry, so the 
psychologist, m the field of emotions, has sought to deteimme 
the smallest possible list of emotions, that in combmation 
with each other will yield all the vaned emotions experienced. 

Among such previous lists those of the instinctivists have 
held an important place. We have alluded to MacDougall’s 
list of emotions, corresponding to his list of instincts , Wilham 
James proposed difierent emotional categones and very many 
other lists can be found m the works of various psychologists. 
It IS noteworthy that, while some of these lists bear resem- 
blances to each other, none of them, so far as we know, are 
the same , and the objective evidence adduced m supped of 
them is so slight as to be negligible, being for the most part 
not objective but introspective. 

In the case of the behaviounstic " primaries ” of fear, rage, 
and love, the charge of subjectivism would be vigorously 
disputed, since the behaviourists pride themselves upon their 
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objectivity. Yet, as we have already seen, their overwhelming 
interest in motor reactions has led them to attempt to put 
eversdhing, even thought and emotion, mto terms of bo^y 
(by which they really mean muscular) response. We beheve 
such responses to be both important and interesting, but we 
cannot avoid feeling that it is only another subjective prejucfice 
to try to make them cover all the phenomena of psychology. 
The recent term, “ Emotionahty,” appears to be but a more 
refined way of expressing the same fundamentally behaviour- 
istic explanation of emotional phenomena. 

The Primary Integration-types of the Motor System 

But in common with these psychologLsts, whom we have 
criticised not because we feel no admiration for their accom- 
plishments but rather because we cannot agree with their 
particular conclusions on this matter, we too beheve that there 
exist certain primary, or elementary, emotions We beheve 
this to be the case, not because we think it necessary on 
a priori grounds, but simply because the objective, integrative 
mechanisms wherem emotion arises, are found to be of such a 
nature that they produce certain fundamental mtegrations, 
such mtegrations being subject to further mutual and more 
complex combmations, m which they play the parts of 
elements. 

We have seen that, objectively, emotion is the psychonic 
energy ansmg within the motor centres , such energies arise 
because of the prime mtegrative function of the synapse, of 
which the psychon is a part, and these integrations fall 
naturally into four prunary or fundamental classes 

How then may these fundamental mtegrations be described ? 
An mtegration mvolves a relationship between two or more 
elements, and we have noticed before, m the general case of 
the unit response, that the simplest relationships between 
the whole organism and its environment are those that we have 
called Dommance, Compliance, Inducement, and Submission. 

Dominance mtegration means that the organism’s self or 
tonic activity is in conflict with, but superior to, the phasic 
influences of environment 

Compliance mtegration refers to the situation where the 
self is weaker than environmental mfluences and in conflict 
with them. 

Inducement integration represents the situation where the 
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self activity and environmental influences are in alliance with 
one another, with the self m a position of superionty 

Submission int^ration describes a state of aUiance between 
self and environniental activities wherem the self activities 
are weaker than environmental influences. 

Thus the organism pla3rs the role of dominating, complying 
with, mducmg or submittmg to the environmental situation. 

Great care has been given to the selection of the terms 
Dommance, Comphance, Inducement and Submission, for we 
believe that psychology suffers greatly from the use of a 
hteraiy, introspective, and generally subjective termmology 
that is a distmct hmdrance rather than an aid in the under- 
taking of genumely saentrfic problems. In particular is 
this true m the fleld of emotion, where the names themselves 
of the vanous emotions are subject to the widest range of 
private mterpretation ; and we are m the most complete 
agreement with the behaviouristic attempt to nail these words 
down and give them a stnctly speafic defimtion, although we 
feel that the behaviourists have not gone deeply enough into 
the mterior functiomng of the org anis m to complete their 
endeavour successfully. All modem languages without 
exception suffer from an inherent subjectivity which senously 
impairs their value as media of scientific commumcation 
and we do not by any means believe that the four terms we 
have chosen as labels for the four fundamental types of possible 
relationship between the organism and its environment, meet 
the ideal requirements ; we urge them only because we feel 
that, withm the usual limits of at present unavoidable 
subjective error, they best represent the actual, objective 
relationships mvolved. 

We have seen how these same four primary types of 
relationship or integration have appeared again and again 
throughout the whole range of the human responses and 
reactions with which psychology must deal In the phenomena 
of thought-processes, as well as m those of sensation, we once 
more discovered these integrations to be of fundamental 
importance ; and it appears evident that, so far as the under- 
lying principles of their functioning are concerned, the main 
orgamc systems of the body, and espeaally the chief sub- 
divisions of the central nervous system, are functional replicas, 
on a more restricted scale, of the whole organism. In the cases 
of these .smaller subdivisions the laige oigamsm-environment 
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situation is represented, on the one hand, by the patterns of 
constant, self-impulses proper to the given subivision or 
by the existing state of stimulation present in it at a given 
moment, and on the other hand, by the patterns of enterii^ 
phasic impulses that constitute the stimuli for that particular 
subdivision. 

With regard to the third main subdivision of the central 
nervous system, namely the motor system, this situation 
holds very clearly. The constant, self-stimuli are due to 
the phenomenon of constant tonic motor discharge and the 
phasic stimuh consist of the impulse-groups entering the 
motor centres from the adjacent correlation centres. It is 
perfectly obvious that these two classes of impulses must be 
mtegrated at the motor synapses, whose prinapal function is 
such mtegration, and it is likewise obvious that during these 
integrations the two classes of impulses takmg peirt can stand 
m four, and only four, type-relationships to each other The 
self-impulse groups can be m conflict with and stronger or 
weaker than the phasic impulse groups , or they can be m 
alliance with and stronger or weaker than the phasic impulse 
groups. In all these cases, smce we are now discussing 
emotions rather than feelings, we are dealing with phasic 
impulse-groups integratmg more complexly than those which, 
without altenng the existing volume of the self-impulses, 
cause merely pleasantness or unpleasantness The fact is 
well established neurologically that when these more intense 
phasic impulses enter the motor system, they cause an actual 
decrease in the amount of tome discharge or self-impulses ; if 
they are weaker than the existmg self-impulses, an actual 
increase in the volume of self-impulses takes place. The 
preliminary motor balance of the self-impulses within the 
motor centres at a given moment we may call the Motor Self ; 
this will correspond to the similar Sensory and Mental Selves 
of the other two mam subdivisions. 

As previously explamed the resultmg integrations will 
represent nodal or polar pomts in the entire mtegration circle. 
Any mtermediate proportion of relative strength or weakness 
between the two elements m conflict or alliance with each other 
may as easily occur at this fundamental mtegration-level, but 
the pomts where the tjrpe-relationships between them reach 
their tnaxima will be taken for convenience as the “ primaiy '' 
points of the circle. The psychomc energy arising during any 
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motor integration will be ezpoienced subjectively as a par- 
ticular emotion, and following both convenience and the 
already established psychological tradition we propose to 
label as the Primaiy Emotions those that represent subjec- 
tively the integrations of these four nodal kinds. The 
situation may be charted by means of the same sort of 
integration circle used elsewhere in this book in s imil a r cases. 


COMPLIANCE 
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EUmenUury Types of Emotion Integrations 


Dominance 

In cases where the self-impulses are in conflict with the 
phasic impulses and stronger than they are, the latter will be 
forced, upon entering the motor sjretem, to avoid the channels 
already bemg followed by the more powerful self-impulses 
Since there is conflict and even although the phasic impulses 
are, on the whole, the weaker element, an increase m the self- 
impulses is necessary to overcome the phasic antagonists. 
Such increase has been shown actually to occur by means of 
various int^rative reinforcement mechanisms.^ Subjectively 
this situation will be experienced as the P rimaiy F-motion of 
Dominance. 

1 W. M. Manton, EmoUont of Normal People, p 87, ff 
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Compliance 

When the phasic impolses are in conflict with the self" 
impulses but more powerful in total effect, the latter will be 
forced out of their own channels and made to comply with 
the entering impulse patterns by taking up a direction through 
the motor centres which leaves the phasic impulses free to 
follow their own path unobstructed. In this case also the 
volume of the self-impulses will be decreased. (Sherrington^ 
has shown that no integrative reinforcement mechanisms exits 
in connection with anti-tonic reflexes). Hence there will arise 
the Primary Emotion of Compliance. 

InducemeiU 

It may as easily happen that the phasic impulses are in 
alliance with the self-impulses; and then the resulting 
integration between them will be of an harmonious kind. 
Both will be already predetermined to follow very similar 
courses through the motor centres, but we may assign the 
more influential role to whichever of the two impulse-classes is 
the more powerful. When the self-impulses are the stronger, 
the phasic impulses, already disposed to follow the existing 
self-patterns, will be rapidly drawn or mduced into those 
patterns In this process of induction, other integrative 
reinforcement mechanisms will be brought into play, and thus 
the self-impulses themselves will be increased in volume as a 
result of the integration. Here we will find the Primaiy 
Emotion of Inducement. 


Submission 

In a siinilar case, but where the phasic impulses compose 
the stronger element, an harmonious combination will take 
place in which the self-impulses may be said to submit them- 
sdves to the course-tendency of the entering unpulse-groups. 
Here, as in compliance, we shall find a decrease in the self 
activities taking place during the process of submission to 
the phasic impulses. The resulting subjective experience 
is the Primary emotion of Submission. 

It is to be noted that in the resulting overt behaviour of 
the organism there appear two varieties of each response, not 
represented in the emotion-circle chart. A dominant response 

* W. IL Manton, Emotum* of Normal Ptopk, p. 87, ff. 
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may be active, as when a situation or object is dominated by 
active exertions on the part of the organism ; or it may be 
passive, as when the same things are dominated by the 
resistance or immobility of the organism. An example of 
active Dominance would be the case of a policeman efiecting 
the arrest of a fleeing gangster. An appelate Court might 
express passive Dominance toward the gangster, after he has 
bem convicted, by denying his appeals for a re-trial. The 
same situation holds for the other three Primary Emotions 
(and in fact for Compound and Complex Emotions as well), 
so that we may write active Dominance aD, passive Dominance 
pD, active Inducement al, passive Submission pS, and so on 

What distinguishes objectively between active and passive 
emotions is obviously whether or not the impulses forming 
the corresponding mtegrations achieve an outlet to the 
efferent nerves leadmg to the muscles of such a kmd that 
active contractions result It is not the sensations returning 
from these muscles which give the active or passive expenence 
of the emotions, for these sensations have to do with the 
initiatory phase, not of the response we are now considering, 
but of the next succeeding one. What makes a given emotion 
subjectively active or passive is the psychonic energy arising 
at the entrances of the efferent nerve arcs where they begin 
in the motor centres. 

The primary emotions may, of course, exist momentarily 
in pure form on infrequent occasions ; the integrations 
underlying them will take place almost instantaneously and 
be gone Dunng the time span of actual situations dis- 
criminated m real life the motor situation will be extremely 
complex , not only will varying integrations succeed each other 
so rapidly that, as smgle units, they will probably pass 
undiscemed, but also various different type mtegrations will 
take place in different motor centres at the same time A 
knowledge of the primary emotions therefore is principally 
important as a guide to &e manner in which the compound 
and complex emotions are built up. 

Compound Emotions 

While there are probably not as many motor centres as 
correlation centres, there are nevertheless a large number of 
them, and it is not only possible, but almost inevitable, that 
at any given moment many somewhat independent integrations 
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should be taking place within the motor system at diflerent 
points. Due once again to the synaptic structure of the motor 
centres, such different integrative processes may be connected 
with each other through still another motor centre arc. If 
the separate integrative processes thus connected represent 
Primary Emotions, then the energy arising in the connecting 
arc (which it must be remembered is a motor and not a corre- 
lation one) will represent a combination of the Primary 
Emotion energies and will correspond to a Compound Emotion. 
Many such combinations of the Primary Emotions may occur. 

It also seems highly probable that two or more primary 
integrations may occur simultaneously in the same motor 
centre, combining at once mto a single, compound integration. 

Desire 

This is an especially important Compound Emotion, since 
it serves as the mainspring of the majonty of Complex human 
emotions and very greatly influences the lives of all normal 
human beings. It occurs as a combination of active Domin- 
ance and passive Compliance and thus includes in itself 
emotional elements associated with both these Primary 
Emotions. Moreover, Desire may vary in its composition 
through a comparatively small range, and thus m a given 
Desire either the dominant or the compliant element may 
slightly over-balance its complement. 

The simplest of all Desires is that which is experienced 
in relation to food. Desire for food must not, of course, be 
confused with the Hunger Sensation. The sensory impulses 
representing Hunger, after passing through the correlation 
centres, constitute only the phasic impulses involved in this 
desire. During the imtiatory phases of Hunger, the receptors 
in the stomach become successively more and more activated, 
with the result of more and more intense impulses m the 
hunger sensory centres. The resulting impulses subsequently 
entering the motor centres from this source thus become 
stronger and stronger until they possess at the height of each 
hunger pang greater strength than the self-impulses there 
present. The existing condition of the motor S5rstem, and 
subsequently the whole train of existing unit responses, is 
therefore seriously interfered with. The result is passive 
compliance with the hunger pangs and an active dominance 
toward food to make strong Desire, and that this Desire is 
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concerned with food is due to the function of the correlation 
centres which form the connection between the Hunger 
sensory centres and the Desire-activated emotional centres 
in this response, and which hnk the present sensory expenence 
of hunger with memory traces of past satisfactions by means 
of food. 

The nature of the Desire for food is such that the organism 
is forced to comply with the food by seekmg it to the exclusion 
of all else or. if it be already present in the environment, by 
paymg exclusive attention to eatmg it At the same time 
the ultimate purpose of the response is that the organism shall 
dominate the food completely by eatmg and digesting it, i e 
by forcing the food to change its own nature and become part 
of the organism The fact that the ultimate result is dominant 
in character makes the dommant-type relationship the 
controUmg factor iu Desire compound rather than Comphance. 
Thus the formula for this response is pC aD This character- 
istic situation is first of all mirrored on a small scale m the motor 
centres, where the simultaneous mixture of the relationships 
involved m both Comphance and Dommance, when brought 
about by the entrance of a smgle kmd of phasic Impulses (m 
this case the origmal Hunger sensations), gives that special 
emotional cravmg that we ordmanly call Desire 

Due to the role that is played by the correlation centres 
in the whole umt response, whereby Sensations, Percepts, 
Concepts, and so on, may become connected with Emotions, 
Desire may be associated not only with food but with 
innumerable other thmgs, with clothes, jewelry, yachts, 
houses, etc., and even m abnormal mstances, as we shall see 
later, with other persons 


StUtsfacHon 

This is a Compound Emotion also mvolving the Dominance 
and Comphance relationships, but m this case the Compliance 
is active and Dommance passive, so that we may wnte : 
Satisfaction equals aCpD. Let us take, in illustration, the 
same example of food When the food has once been eaten 
and begins to undergo the process of digestion, a noticeable 
change comes over the behaviour of the organism. The 
anxious seekmg, the hurried feeding movements of the hungry 
person are gradually replaced by relaxation, ease, and com- 
placency, nor, even if he attempted to do so, could this 
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transition be avoided by the eater. The digestive process 
results in the stimulation of a great niunber of afierent nerves 
within the body, and sends many and powerful impulses 
through the sensory centres. From the standpoint of the 
sensory ss^stem these impulses, since they originate within 
the body itself, are a form of self-stimulation, but when this 
same energy reaches the motor centres, it constitutes for 
them a group of powerful phasic impulses. Therefore, so 
far as concerns the motor centres and thus the emotions, the 
then existing motor self-impulses are forced to comply with 
the impulses originating from the digesting food Neverthe- 
less, the food is stiU bemg dominated and assimilated within 
the body, and in this the motor centres play a part, so that 
there is also engaged an element, though relatively a passive 
one, of Dominance. The pecuhar subjective experience of 
this compound motor process is what we call Satisfaction. 

Passion and Captivation 

Passion is a Compound Emotion of the erotic type, another 
Compound Emotion of this kind being Captivation In the 
old literary days of psychology Passion and Captivation were 
not distinguished. In fact, not only were these two aspects 
of erotic experience confused, but both emotions were 
described by the totally eroneous term " sexual emotion." 

The adjective, sexual, refers to a difierence between two 
types of organism, male and female The term, sexual 
emotion, could therefore only be properly apphed to an 
emotion which has its origin in sex differences. Love, or 
erotic emotion, is quite the opposite in this particular. Both 
types of erotic emotion. Passion and Captivation, seem to be 
of identical subjective quahty in persons of both sexes. There 
is no reason to presuppose that the Passion felt by a woman 
is in any way different from the Passion experienced by men, 
or that the Captivation emotion of a woman is a different sort 
than the Captivation experienced by a man. The very fact 
that the erotic excitement experienced by both sexes has been 
given the same name, " sexual emotion,” tends to show that 
the emotional excitement expierienced, is thought of as identical 
in men and women. If, then. Passion and Captivation, like 
Desire and Satisfaction, are emotions felt by both sexes, they 
cannot properly be termed “ sexual emotion." 

Eros, the Greek god of love excitement, was worshipped 
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by the ancients. The term, erotic, is derived from his name. 
Therefore we shall use the term, erotic emotion, in our dis- 
cussion rather than the more ordmary, but erroneous, term, 
sexual emotion. 

All through literature, ancient and modem, we find 
descriptions of love pursmt and love capture In many the 
woman is considered as the person pursued and the man as 
the lover pursumg It has been assumed that when woman 
runs away from man, she feels the more passive sort of erotic 
excitement, while man feels the active, capturing excitement. 
A few writers of greater msight, like G B Shaw, have observed 
that woman, though she runs away, is really the captress, 
while man, for the very reason that he is led on by her fleeing 
charms, is the captured lover This analysis represents the 
trae psychology of the situation Erotic capture is not made 
by dommant destmction of an opponent’s resistance , it is 
accomplished by irresistible attraction Woman’s proverbial 
love tactics of running away from man are merely designed 
to enhance her charms and make them irresistible to the extent 
that her lover will leave all other pursuits and follow her 
alone. Love is an attraction. The fleemg woman should be 
thought of as a magnet and her pursumg lover as a bit of soft 
iron attracted irresistibly by the woman’s superior magnetic 
power. 

Experimental and clmical studies have shown, as a matter 
of fact, that man’s erotic emotions contain a prevailmg 
element of Passion, while the erotic excitement of women is 
largely of the Captivation variety '*■ Passion is the self- 
surrendering aspect of erotic emotion Captivation is tiie 
active, attracting aspect 

Passion is a Compound Emotion involving the relationships 
underlying both Inducement and Submission Let us 
suppose, for example, that a man sees a beautiful dancer. 
He feels irresistibly excited and stirred up by this woman’s 
grace and physical beauty. At one and the same time he 
wishes to give himself to this beautiful woman utterly, to throw 
himself at her feet and beg her to use him as she will, while 
simultaneously he feels a wish to seize her, to possess her, 
and to make her subject to his will. The first set of impulses 
are all submissive ; the second group are inducive. The 

^ W M Maraton, " The Bodily Symptoms of Elementary Emo tions .** 
Psyctu, no. 38, p. 70. 
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excited male wishes both to submit to and to induce the 
dancer. This simultaneous mixture of Submission and 
Inducement gives that special excitement which we call 
erotic emotion. 

The control which beautiful women ^ave always exercised 
over men has brought them kmgdoms and vast fortimes. 
This control is based upon Captivation, which contains a 
prevailing element of active mducement The emotion 
aroused in men who have thus 3nelded themselves to woman's 
erotic charm is Passion containing a predominant element 
of active Submission 

As has been previously explained, the female body possesses, 
with reference to the motor system, two types of stimulable 
genital organs, the internal and the external, while the male 
body possesses only the external type Thus the possible 
motor impulse-groups with reference to these organs will 
differ m the caises of woman and man Here is the real basis 
for the alleged distmction between the sexes m regard to 
erotic emotion. It is not that the emotions themselves 
differ. Erotic emotions, hke all others, depend upon the 
activation of the central motor psychons that are the same for 
both sexes, but the genital organs of the two sexes are such 
that in one sex one of the erotic emotions will occur most 
frequently and m the opposite sex the other. Not subjective 
prejudices but the objective fact of organic structure deter- 
mines that woman should be the leader in the love relationship ; 
her body is adapted by nature toward this end, while the male 
body is so designed as to submit to woman throughout the 
love experience ^ 

The Compound Emotion of Passion is to be thought of as 
predominantly a male emotion It is the emotion of the soft 
iron irresistibly attracted to the magnet Passion has been 
described again and again as a mad wish to surrender oneself 
to the control of a lover The controlling emotional 
ingredient of Passion is the wish to submit completely to the 
lover's controL The longing of Passion is the hmgmg to be 
subjected — to have the beloved accept the homage and services 
of oneself as a love slave Passion springs from the predomin- 
ant emotion of active Submission, which over-ndes and controls 
passive Inducement in the Passion mixture. So far as the 
present writers know, the emotional nature of Passion has 

* W M. Maiston, Emotons of Normal People, p. 317. 
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never been clearly emphasized in literature, and as a result 
of psychology’s failure to pomt the way, both character 
studies and plots depicting the emotion of Passion have 
nearly always confused this emotion badly with the active 
phase of erotic emotion, namely Captivation The heroine 
has at one tune been shown leadmg her man on, teasing him 
with every love device known to the daughters of Eve and 
altogether bewildering him with the power of her love charms. 
At another moment this same woman may be shown as yielding 
herself completely to the dictates of the man, throwing 
herself literally or figuratively at his feet and acceptmg his 
superior love leadership in the consummation of their union. 
This literary error has not only spoiled many a good story 
but has seemingly thrown considerable confusion mto many 
psychological discussions of the erotic emotions Psychology 
has been written largely by men, who are perhaps uncon- 
sciously reluctant to concede woman’s supremacy even m the 
matters of love. 

It IS only too true that women have alwajis laughed up 
their sleeves at the love hokum retailed to the world by male 
authors who made their heroes superior to their heromes m 
fictional love afEairs During the Victorian age especially, 
love stories depicted the herome as a chngmg vme, a yieldmg 
violet and a sweet, obedient housewife carrymg out her lord’s 
commands The fact that women who were betrayed mto 
followmg this formula m everyday hfe frequently lost their 
husbands to other women who did not, necessitated the hastily 
trumped-up idea that this was one of the regrettable " ways 
of the world " ; it was one of those instances wherein the 
submissive woman’s ideals of love somehow failed of fulfilment 
in a still unredeemed world Of course the trouble was not 
Mrith the world but with the t5q)ical Victorian mcompetence 
for understanding the world as it is The dancer, the show 
girl, the flirt, in fact the natural female captivatress who 
continued to flirt with her husband after her marriage as well 
as before, got her man and held him, because this is the way 
nature happens to have designed it. 

Woman possesses the superior love power, the irresistible 
erotic attraction of the magnet. When she cuts off this 
magnetic power and tries to make herself mto a bit of soft non 
to be attracted by what httle love magnetism the male 
possesses, she enters up(»i a disheartening experience For 
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one thing, m«n do not take any great interest in esEerdsing 
magnetic love or Captivation. They soon tire of it. When 
any woman becomes a clmging vine and tries to submit to a 
man. she forthwith loses her gnp on him and it is inevitable 
sooner or later that he should yield to the power of some other 
woman who continues to exercise her ^aptivation. 

The emphasis upon Passion as a predominantly male 
emotion should not be construed to the effect that women do 
not also experience this emotion. They do, of course 
Woman's Passion is probably much more profound and 
controlling in her hfe th^ is man’s Yet the woman successful 
in love afiairs quickly passes from the passionate phase of 
erotic experience to the captivatmg aspect of the same love 
relationsMp. Woman’s Passion occurs at the beginning of 
her love afiair , it may persist throughout the affair, but it 
quickly becomes subordinate to Captivation. 

As an illustration : when a yotmg girl gets a " crush " on 
an older girl, her teacher, or some handsome young man, she 
experiences pure Passion. For the tune being she does not 
dream of controlhng in any way the object of her adoration , 
it is beyond her thought that the beautiful senior or handsome 
college youth should yield to her or return her affection. If 
the object of her “ crush " is some college boy, she perhaps 
makes herself thoroughly obnoxious to him by appearing m 
his path on every occasion The boy’s reaction of disgust 
and annoyance is a complete demonstration of the result of a 
feminine use of Passion as a love technique in affairs between 
the sexes. 

The adolescent girl experiences these passionate emotions 
because her body has just developed into the beginning of its 
love capabihties. She has grown, in short, into the first stage 
of erotic emotion. A year or two later we find her qmckly 
following her " crushes " with equally violent captivation 
attacks upon the objects of her admiration. She makes a 
conscious effort to control the affections of other girls for whom 
she feels an initial passion. She begins to subjugate young 
men by means of her personal charms. ■ If she feel Passion 
in relation to a given young man, she immediately makes a 
special and ingenious feminine campEugn to capture and control 
his attention. Girls at this stage have passed to the second 
and culminating love growth. They are now capable of both 
Passion and Captivation. True to their feminme nature. 
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they quickly follow each attack of Passion with a greater 
and more prolonged period of Captivation 

With male lovers the Passion comes first in sequence just 
as with women, but this phase is greatly prolonged. The 
courtship, the long effort to succeed for the woman's sake, 
the process of striving to win her love favour is the man's 
typical part in the relationship, interspersed with brief 
climaxes of Captivation when the woman comes to bis arms. 
Even in this embrace the predominance of captivation power 
is still retained by the woman, whose passive, magnetic role 
holds the balance of captivation power, while the man con- 
tinues to show a predommance of Passion. It is only at the 
very last moment of the love-sequence that the man expenences 
the predommance of Captivation momentarily. 

All these facts are simple expressions of the psychological 
laws governing these two emotions ; we have discussed them 
from the climcal view-point at such length because it is here 
that the greatest misconceptions are most widely spread and 
because we wish to show that m spite of current errors the 
behaviounstic evidence concurs in the view which the objective 
data of motor activation make necessary. 

Indeed there can be no avoidance of the conclusion that 
as regards the love-t)^ integrations (see next section) Passion 
and Captivation are as easily to be distinguished as are Desire 
and Satisfaction. In Passion the phasic impulses combine 
with the self-impulses in an mtegration containing simul- 
taneously the elements of Inducement and Submission, but 
the Inducement is passive and the Submission active or 
predominant ; thus Passion equals plaS. In Captivation 
the situation is reversed, although the elements remain the 
same, so that Captivation equals active Inducement, passive 
Submission, alpS 

The self-impulses of the organism, originating from auto- 
matic stimuli within its own gemtal system, combme with 
appropriate phasic motor impulses caused by environmental 
stimulation of the genital receptors. In man the self portion 
of this combination of motor activities is of relatively low 
intensity but its supply remains fairly continuous. Woman's 
body has so developed as to genital structure that at times it is 
capable of a love relationship and at other times it is not ; the 
intrinsic stimulations of genital structures are periodic in 
function. The result is that this part of the stimulation of 



430 


INTEGRATIVE PSYCHOLOGY 


the motor centres varies in intensity in wcnnan, at some times 
being much more intense than at others ; during the more 
intense periods, this stimulation is prob£d}ly more powerful 
in woman than it ever is naturally in man. From this it must 
result that, when men and women are left unmolested by 
spurious advice of the Victorian kmd, the woman will be the 
periodic seeker of the love relationship while the man will 
be continuously receptive and prepared to respond with 
passion whenever his constant gemtal self-impulses are 
reinforced by the external stimulation due to the woman’s 
presence. Inducemnet naturally plays the important part in 
the woman’s role and Submission m the man’s ; thus Capti- 
vation, in which Inducement is predominant, will be the 
characteristic female erotic emotion and Passion, in which 
Submission is predominant, will be the usual male one. 

Other Compound Emotions 

Of course there are many other Compound Emotions 
besides the four we have bnefly discussed m this chapter. 
In fact there will be as many of these as there are possible 
gradations of mixture of the four Primary Emotions. Rather 
than attemptmg to give inadequate descriptions of a large 
number of such Compound Emotions, we have thought it best 
to use the available space m order to go fully into what are 
perhaps the four most practically important ones.^ It is 
more important that the principles underlying these relation- 
ships should become clear to the student of mtegrative 
psychology than that detailed accounts of a great number of 
named emotions should be discussed. 

Complex Emotions 

It is plain that the mtegrations representmg Compound 
Emotions are of a kmd that may be, in turn, still further 
compounded. In other words, if two or more compound motor 
integrations are occurring at the same tune at difierent places 
withm the motor centres, they may be connected through still 
another motor centre arc, or complexly combined wi thin the 
same motor centre. Some of the resulting combinations of 

* For discussions of other compound emotaons with examples, see 
EmoHons of Normal People and The Art of Sound Pictures, (by W B 
Fitlon aad W. M. Maiston). 
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int^prative motor processes occur so frequently in experience 
and are of so strikmg a natmre that they have long since received 
names drawn from the subjective experience of them , such 
combinations of less comphcated emotions we propose to call 
Complex Emotions. A Complex Emotion may contain as its 
constituent parts a Pnmary Emotion and a Compound 
Emotion, two Compound Emotions, a Compound and another 
Complex Emotion, and so on. As will be seen, the prime 
integrative function of any synaptic S5^tem here too, m the 
case of the motor centres, leads to great complexity 

AppdtU 

We have seen that Desire is a Compoimd Emotion descnbed 
by the formula pCaD , Satisfaction similarly is aCpD In 
the usual case, e g m feedmg, these two Compound Emotions 
follow each other in the sequence Desire-Satisfaction. This 
may be wntten pCaD -f-aCpD, and such a process, considered 
as a whole we propose to term Appetite, wntten A Appetite 
wdl therefore be a Complex Emotion, and care must be taken 
not to confuse it with the Hunger Sensation, as is sometimes 
done Desire will be the active aspect of Appetite and 
Satisfaction the passive aspect ; we may then wnte pCaD 
=aA ; aCpD =pA , aA +pA =A. 

Love 

This also IS a Complex Emotion, built up in a fashion similar 
to that of Appetite. Passion, plaS, is the passive aspect 
of love , Captivation, alpS, is the active aspect. Thus 
pIaS=pLandaIpS=aL , andpL+aL=L As we have seen, 
in the situation where the love relation achieves completion. 
Passion, m the cases of both man and woman, precedes 
Captivation, but eventually is replaced, though only momen- 
tarily in man, by Captivation It is the entire process, 
considered as a whole, which is properly to be called Love 

In these complex emotions the factor determining whether 
they are to be considered active or passive is the role played 
by the Motor Self. In Desire, for example, which is pCaD, 
the element m whic^ the Motor Self predominates is D, and m 
this combination it is active. Thus Desire —aA. Similarly 
the Motor Self again predominates m D in the case of Satisfac- 
tion, which is aCpD ; and Satis&ction — pA. In the love-type 
emotions Inducement is the element in which the Motor S^ 
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predominates, and so we have Passion (plaS) -pL and 
Captivation (alpS) -aL. The case is similar with whatever 
other complex emotions we chance to be dealing. 

Creahon 

Reference to the earlier chapter on Drives will remind the 
reader that Creation responses are of two categories, termed 
Origination and Transformation. The corresponding part- 
reactions of the motor sjrstem involved in these responses, 
that is, the emotional components of the responses, consist 
of the same t 3 ^pe-integratioiis but now on a smaller scale, smce 
they occur entirely within the motor centres. Such part- 
reactions give the Complex Emotions of Origination and 
Transformation, which together constitute the Complex 
Emotion of Creation On^ation is a combination of the 
Compound Emotions of Desire and Passion ; thus pCaDplaS 
or, as it might also be wntten more concisely aApL =0 

Likewise Transformation is a combination of the Compound 
Emotions of Satisfaction and Captivation ; aCpDalpS, or 
pAaL — T. Ongmation emotion arises during such a response 
as the making of a baby by a mother, or the creation of a 
statue or painting by an artist, the ongmator being the active 
force in the process ; and so O —aCr, or active Creation On 
the other hand the creative process of educatmg or moulding 
the developing responses of a growing child present the case of 
Transformation emotion on the part of the mother, who is a 
creative transformer ; and here the chief activity must be put 
forward by the child. The instructor, or transformer, may 
guide and instruct in the necessary principles, but it must be 
the student or child who furnishes the crucial energy by 
actively following the instructions or absorbmg into himself the 
proferr^ mformation Therefore Transformation is the passive 
aspect of Creation emotion and T =pCr ; aCr+pCr-iCr. 

It is not our intention to go into these complexities too 
deeply in the present chapter. What it is important to note 
is that the same general principles of integration, only on a 
more involved scale, underlie the Complex Emotions as form 
a basis for the simpler Primary and Compound Emotions. 
In the section on Abnormal Emotions, to follow, several 
further examples of Complex Emotions of this type will be 
given and these should make the governing principles 
sufficiently clear. 
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Emotion 

Part II ; Integrative Theory of Abnormal Emotion ; 

AND THE Place of Emotion in Unit Response 

AppeUtive-type and Love-type Motor Responses 

Before entering upon a discussion of Abnormal Emotions 
it will be necessary to pomt out a very convenient distmction 
holding in general between two classes of all the preceding 
emotions considered If reference be made once more to the 
integration-CHcle diagrammed earher m this chapter and a 
line be drawn from a pomt midway between Dommance and 
Submission to another pomt midway between Compliance 
and Inducement, all the reactions represented above t^ line 
win be of the appetitive type and all lymg below, of the love 
type. 

The appetitive type, of which Dommance and Comphance 
are the chief and simplest examples, are connected with all 
the self-seeking activities necessary to the mamtenance of 
the individual’s bodily existence and personal welfare In 
the natural course of events they are, or should be, prmapally 
directed toward 

The love type reactions, examples of which are Inducement 
and Submission, are of an entnely different kmd The chief 
aim of such responses is not the welfare of the subject but of 
the object ; and they are naturally directed by the mdividual 
toward persons rather than things 

Just as in the unit response situations the appetitive 
responses involve conflict between persons and thmgs or 
persons and persons, while the love responses mvolve harmony 
and alliance, so in that smaller rephca which is the motor centre 
within a single organism, the appetitive part-reactions involve 
conflict between the motor phasic and self-impulses and the 
love-type reactions involve alliance 
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The fact that in some cases each of these two gaieral types 
of response is natural and in some cases not, brings ns to a 
consideration of Abnormal Emotions. 

Abnormal Emotions 

In introducing the term, abnormal, we tread indeed upon 
dangerous ground. We feel no hesitation in saying that there 
are few words in our subjective language that are more widely 
misused, both colloquially and scientifically, than the two 
terms, normal and abnormal. Since it is not possible that 
these words should now be dropped frorh psychology, we have 
no recourse except to mquire mto the matter of their incorrect 
emplo)ment and to endeavour to put forward what we beheve 
to be their correct use. 

The most obnoxious instance of the misuse of the term 
abnormal, and one which is very prevalent, consists in its 
application to those persons, things, or customs which the 
speaker happens to dislike Thus we find our straight-laced 
moralists bandying about words like abnormal and perverted, 
and appl3dng them to those who, from any sort of an objective 
view-point, are obviously more healthy than their accusers 
On aU sides we find similar, if less flagrant, abuses of these 
adjectives, whereas it is plain that to employ such words 
simply m accordance with subjective prejudice is no more 
than a mahcious impudence 

It IS a cause for congratulation that among responsible 
psychologists the foregoing misuse is noticeably absent. 
Nevertheless, we cannot but feel that the current use of 
“ abnormal " in psychology is a mistaken one. At present 
the idea of abnormahty seems to be hopelessly confused with 
the entirely different idea of a departure from the average ; 
what is average is supposed to be normal and what is not 
average is supposed to be abnormal, although objectively it 
is quite possible that the average may be the most abnormal 
of ^ and any departure therefrom, tpso facto, in the direction 
of the normal. 

A well-known psychiatrist recently went so far as to state 
that if a young girl attended a school where a majority of 
the other girls smoked and drank, while she herself failed to 
adopt these habits, she would be sufficiently abnormal to 
warrant psychiatric observation and treatment. The more 
completely conformable to environment, no matter how 
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injurious the environment may be, the more normal, appar- 
ently. In this connection we might point out that the 
population of the insane asylums m the United States at 
present is rapidly increasing, although we do not know whether 
this movement will contmue or not Supposmg it to continue, 
the time might come when the majority would be lunatics, 
at least technically ; if this time should come, the psychiatrist 
just mentioned would be obliged by his own defimtion to 
pronounce the lunatics normal and the rest of us abnormaL 
Our argument may be m the form of a redudto ad absurdum, 
but it would seem also to prophesy a senous crisis for the 
psychiatric profession. 

Of course the current misconception of the "normal” 
cannot be destroyed so flippantly. Not only those who deal 
directly with what is now called mental abnoimahty, such as 
the psychoanalysts and other psychiatrists, but also the great 
majority of general psychologists seem to be obhvious to the 
connotation of " normal ” as distinct from " average." The 
rapid spread of mental testing procedures m recent years has 
acquamted psychologists with the fact that, whenever a 
given population is scored for the possession of certain general 
kmds of abihties and the results graphed, there invariably 
appears what is called a “ normal distnbution curve ” This 
curve simply represents the fact that the majonty of a given 
population have certam general characteristics, such as height 
or mathematical abihty, to a medium degree, whereas there 
are also small mmonties that either possess very httle of these 
characteristics or else possess them to an unusual extent 
Aside from the fact that this tjrpe of curve always appears in 
some form or other, no one seems to know why it should be 
called a normal curve , if one enters a certam building in 
Coney Island, the floor will always immediately commence to 
wobble under his feet, yet this is by no means a normal, or even 
a usual, characteristic of floors elsewhere. In the same way, 
the fact that certam specific abihties or traits are possessed 
by a majority of the persons living under the conditions of 
Western civilization at this particular time of the world's 
history, has nothing whatever to do with the other question 
as to whether sucdi possession is humanly normal or not. 
There is good reason to believe in fact, that some of these 
traits, for instance the over-suggestibility which the majority 
of the “ unthinking public " possess in high degree, are distinot 
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symptoms of an abnormal condition. The abnormality of the 
hypnotic trance does not at all depend upon the number of 
persons who happen to be h3^notized at a given moment. 

If it IS mcorrect to designate as normal the central portion 
of the usual or average distribution curve obtained, still more 
is it wrong to suppose that a position at the tapering ends of 
such a curve rather than at its bulging middle is evidence of 
abnormality. With the best of intentions we can see no more 
in this assumption than an apphcation m science (of all places I) 
of the democratic belief that it is somehow cre^table to run 
with the biggest mob, or of that other pathetic persuasion of 
democracy that a thousand ignoramuses are more hkely to be 
right than is one expert. In short, we feel that this matter is 
important ; and we also feel that the current assumption of 
the identity between the normal and the average is scientifically 
pernicious 

An entirely different approach to the question of the normal 
would seem to be necessary. We believe that there is a 
defimte standard of normahty inherent m the structure and 
the effective functioning of each species of organism. Human 
bemgs normally have two legs , even if by some extreme 
chance one were fated to pass his whole life on a remote 
island in company with four other humans, of whom three 
were freaks possessing but one leg, we still beheve that a 
sufficiently searchmg biologic mvestigation would eventually 
be able to estabhsh which were the normal and which the 
abnormal men. In other words, the matter is entirely one 
of organic structure and functioning , it has nothmg to do 
with the chance examples that happen to come under scrutmy. 
Though mdividuals may vary tremendously one from another, 
all may still be normal as long as all possess the structures 
native to their species, with these structures functionmg m a 
natural and harmonious relationship to one another. 

In the case of the emotions, human beings are considered 
by the writers to be normal if they possess the full number 
of emotional capacities natural to the human race, and if these 
emotions are so balanced and mter-related that they function 
tc^ether harmoniously and effectively If any human being 
lacks one of the emotional capacities natiual to the race, he 
is to be considered abnormal. And if, while possessing all, 
he nevertheless develops maladjustments or unnatural 
elationships between any two or more emotions with the 
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result that they do not function naturally or in hamumy, 
he is to be considered emotionally abnormal in this respect. 

Nonnahty, as we think, has nothmg whatever to do with 
the emotional average of a group or race of human beings, nor 
is abnormality related to the variations of difierent mdividuals 
from this average The nmmial person is considered to possess 
all the natural emotional capacities which human beings 
should naturally have, functioning in a smooth and harmomous 
relationship 

There is another confusion which persons accustomed to 
the erroneous use of the word, abnormal, may fall into All 
human bemgs in the world probably possess some emotional 
abnormalities , most of them possess a large number. We 
expenence from tune to time the abnormal emotions of Rage, 
Fear, Jealousy, Anger, and Hatred But the mere fact that 
a man expenences Fear does not make him on the whole an 
abnormal person Even the emotions of Dommance and 
Comphance which are disarranged for the moment m such a 
way as to result in Fear, are stdl usually under the control 
of the natural environmental mfluences. Therefore we say 
that he is on the whole normal. But we add that he is 
expenencmg for the moment the abnormal emotion — ^Fear. 

This psychological distmction between the mdividual as 
a whole and the separate unit response tendenaes going to 
make up the personahty of that same person, corresponds 
precisely to the medic^ distmction between normal and 
abnormal, or healthy and diseased, people A physician may 
pronounce a man to be on the whole a healthy person That 
same individual may, however, possess a ^ghtly infected 
finger or an abnormally (which is not the same as an unusually) 
shaped eye-ball, giving nse to a slight myopia The man as 
a whole is said to be normal and healthy ; but in some mmor 
particulars he is abnormal and diseased. 

It may be startling to some that no one m the world is 
ever completely healthy in body or normal m mmd and 
emotions. This, however, is undoubtedly the case Our 
bodies are contmuous hosts to myriads of bacteria which feed 
upon our blood and tissues. As long as our regenerative 
processes rebuild these tissues fast enough, we continue on 
the whole to have the appearance of health. But if any 
human being were free from all unhealthy or abnormal 
physical conditions, it is probable that he would never grow 
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and even that he might never die. Likewise, all human 
beings snfiec continaously from some minor emotional 
abnormalities, of which Fear, Rage, Hatred, Jealousy, and 
Grief are some of the evidences which vary in their potency 
and their detectabihty. We may even suppose that if any 
person could be thoroughly normal in his emotional feeling 
and behaviour, there would be no such thmg as suffering 
and unhappiness m his entire experience. 

Between the four Primary Emotions there may be both 
normal and abnormal relationships with regard to the purpose 
with which these emotions are connected. When these 
emotions do not occur simultaneously but successively, in 
the normal rdoHonship Compitance ts followed by Dominance 
and Inducement ts followed by Submission. When we deal 
with Compound or Complex Emotions, we have to do with 
integrations that contain simultaneous combinations of the 
type-mt^ations of Compliance, Dominance, Inducement, 
and Submission. In such cases, when the emotion »s normal. 
Dominance plays the preponderant role in the Compliance- 
Dominance combinations and Submission plays the preponderant 
role tn the Inducement-Submission aimbmations. 

There are, of course, innumerable actions which express 
all four Primary Emotions m their correct and normal order 
of succession The following illustration describes the normal 
relation between the Primary Emotions. A clinical psycholo- 
gist quietly questions his patient and passively observes his 
behaviour during many prehmmary consultations He then 
collects his notes and observations, concentrates his thought 
upon the entire case, and makes an analysis of the patient's 
mental difficulties and maladjustments of personahty. The 
psychologist next begins to persuade the jiatient to change his 
course of action in accordance with professional advice. In 
the end the psychologist removes the patient's emotional 
difficulties and effects a more normal and efficient organization 
of his personahty, thereby improving his life and increasing 
his happiness. 

In the behaviour of the psycholc^t during this treatment 
we see expressions of the four Primary Emotions in their 
proper order : 

I. Compliance 
2 Dominance 
3. Inducement 
^ Submission. 
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The ps37chologist b^ins by compls^ng completely with the 
patient's existing state of personahty and emotion, a method 
strongly advocated by Alfred Adler among others. He accepts 
the patient just as he is and merely observes and records his 
condition. Next he anal 5 ^ses and reconstructs the entire 
personality picture He attempts to understand the patient’s 
personahty and to master its hidden maladjustments. Here 
he dominates by overcommg the difficulties and resistances 
with which the patient is blockmg his comprehension of the 
latter’s personahty He then persuades his patient to behave 
in a new way prescribed by the psychologist, a process which 
is clearly Inducement Fmally, the psychologist, by means of 
Inducement, removes the patient’s personahty difficulties and 
thus serves the patient as he most wants to be served This 
ultimate action expresses the Submission which is the 
psychologist’s final purpose in imdertakmg the case In 
this whole case Compliance made Dominance possible ; 
Dominance m turn famished the basis for Inducement, 
while Inducement finally accomplished the ultimate purpose, 
which was Submission to the patient's needs and his requests 
for the psychologist's help 

Fear and Rage 

Our subject in the present section is abnormal emotions 
and we have only given the above illustration in order to 
throw light upon what happens when such normal relationships 
sufEer revets^ By far the commonest of the unnatural 
states that give evidence of such reversals are the Compound 
Emotions of Fear and Rage. 

Fear accompanies flight or involuntary withdrawal from 
some threatened danger or suffermg Fear and Rage are 
both composed of the elements of Dominance and Comphance 
in the wrong relationship to each other. In the normal 
Compound Emotions of Desire and Satisfaction. Dominance 
over the environment or stimulus object is the final end of 
the response and constitutes the ultimate object toward which 
the behaviour in question is directed. In Draire, for example, 
the Compliance with hunger pangs or with the food that will 
quell them, is only temporary, and is the means to a dominant 
end. Similarly, in Satisfaction, though there is far more 
Compliance here than in Desire, Compliance is still held in 
check and ultimately replaced by Dominance. Dominance 
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over our environment means that we control it ; we success- 
fully assert ourselves over manimate objects which either 
threaten or serve us 

But ultimate Compliance with our environment means just 
the reverse ; here the environment has the upper hand, 
In so far as we ultimately comply with an manimate 
object stronger than ourselves, we suffer defeat which is 
accompanied by some degree of self-destruction or mjury. 
Deliberately to seek comphance with our environment as the 
ultimate end of action is dehberately to act in such a way/' 
as to diminish our own power and defeat ourselves. Therefore, 
while Comphance is a necessary part of the Compound 
Emotions of Desire and Satisfaction, it is the subsidiary part 
of both these normal Compotmd Emotions In any Compound 
Emotion combmmg Dommance and Comphance the latter 
serves the former with relation to the purpose of the action 
which is accompanied by the emotion in question But 
when Compliance gets the upper hand, we get an emotional 
reversal, an unnatural or abnormal relationship between the 
Primary Emotions concerned In such a case we dommate 
for the ultimate purpose of compl)ung The bare statement 
of this reversal shows how unnatural and even ndiculous it 
is, yet this is precisely the situation m both Fear and Rage. 

In Fear, we feel compelled to comply with an over- 
whehnmgly strong opponent , we feel unable to resist it. And 
our ultimate purpose is to give m to this threatening object 
for the purpose of escapmg injury or pain. In order to escape 
from or comply with the dangerous object we must, of course, 
dommate it sufl&ciently to comply with it 

Take, for example, the woman who sees a mouse. She 
shrieks, hfts her skirts and jumps on a chair All these acts 
express Dominance. Yet at the same tune such dommant 
acts have the purpose of enabling the woman to escape from 
the mouse with which she feels compelled to comply She 
does not feel able to give battle to the mouse or to try to 
dominate it finally She merely wishes to dommate it just 
enough to make good her escape and her comphance with its 
threat. 

Here we see the reversal of emotional elements which gives 
rise to Fear Ultimate defeat is accepted at the beginning of 
the action, and Dommance is used only to make good the 
ultimate concession to a stronger antagonist. The subject 
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thus permits himself to feel ultimately mferior to the danger 
or threat in question, while at the same time he feels a mad, 
dommant urge to act desperately in order to carry out his 
Compliance with the given danger He experiences Domin- 
ance and Comphance m a relation of conflict, the Compliance 
gradually defeatmg the Dominance that has assumed a 
subsidiary position m the Compound Emotion. This gradual 
defeat is extremely unpleasant , and Fear is the most un- 
pleasant of all emotional sufienngs It is far worse than the 
sensory pam that is threatened And since it represents an 
emotion^ reversal or conflict, it renders the expenencmg 
person less efi5aent and less vigorous Fear m itself is definite 
proof that the expenencmg individual is already partly 
defeated in his own motor-centres 

Here is a case that illustrates rather completely the bodily 
weakness resultmg from intense Fear. A robust Alpme 
climber was sitting on what he supposed was the edge of a 
clifi, when suddenly he saw the ice swept away by an avalanche 
a few feet from where he sat He thus perceived that he was 
danghng his legs from a thm shelf of sheer ice that might give 
way at any moment He expenenced a devastatmg Fear 
He could not move for several mmutes He seemed paralyzed. 
Fmally he managed to roll over on his stomach and to creep 
back mch by inch, stiU half paralyzed according to his own 
description. The moment he reached sohd earth he famted 
and was unconscious for about ten mmutes. When he 
recovered he could neither stand nor walk, and it was several 
hours before he could proceed 

Rage is a reversal emotion m which, as m Fear, a wrong 
relationship is established between Compliance and Dommance 
with respect to the purpose of action It has frequently been 
pomted out that there is a great similarity between Fear and 
Rage Wilham James emphasized the fact that Fear often 
turns into Rage when all hope of escape is finally cut ofi The 
cornered rat will fight and manifest all the behaviounstic 
S 5 miptoms of extreme Rage The sneakthief caught m 
robbery may fly into a futile spasm of Rage dunng which he 
may shoot the person mterfermg, merely as an expression of 
his fury. 

There is much more Dominance present here m proportion 
to Compliance than is the case m Fear. But Dommance is 
still controlled by the forced Compliance with an object which 
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has threatened the wrathful person. When an individual 
discovers that escape from a threatening object is impossible, 
the total situation compels him to dominate the enemy by 
aggressive attack in order to carry out the already accepted 
purpose of escape or compliance Under these conditions, 
the Dominance aroused m carrying out the hoped-for com- 
pliant purpose is vastly greater than before other and easier 
means of escape were cut off. In fact, the entire primitive 
Dominance emotion of the animal or person thus trapped is 
called into play, still controlled by the realization that defeat 
has already b^ inflicted by the opponent. This awareness 
of irretrievable defeat gives a bitterly thwarted and hopeless 
self-abandonment to the prevaihng Dominance, and this 
constitutes the peculiar emotional quality of Rage Rage is 
Dominance expressing itself with conscious futility, turned 
partially back upon itself in a fury of impotent over-aggressive- 
ness. It is a conflict between tremendous Dominance and a 
controlling compulsory Compliance which, though bitterly 
resented by the person cited, is accepted as the inevitable 
end of the whole behaviour pattern. 

Rage reduces the effiaency of action chiefly by injecting 
an element of wildness and self-abandonment into the dominant 
behaviour of the wrathful individual Many a prize-fighter 
has been defeated m the ring by a nimble-witt^ opponent 
who has deliberately excited him to self-abandonmg Rage. 
The insult is passed while the fighters are m a clinch. The 
insulted boxer " loses his temper,” “ flies mto a rage," and 
the spectators observe that he no longer keeps his guard up 
or makes any attempt to sidestep his opponent's blows He 
rushes in blindly " with blood in his eye " His clevei opponent 
welcomes this abandonment of boxing skill, increases bis own 
defensive caution, and at the same time takes instant 
advantage of every weakness uncovered by the angry boxer ; 
he plants a well-conceived uppercut with all his reserve 
force, and the fight is over. 

Habitually cautious or timid persons frequently come to 
believe that Rage is a useful emotion This is because they 
cannot arouse themselves to sufficient Dominance except when 
they are cornered ; the only Dommance they ever experience 
takes the inefficient form of Rage. Occasionally the usually 
sweet and mild-mannered person surprises his hiends by his 
sudden wrath, making them give way before they can recover 
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from thdr astonishment. Or iwrhaps it happens that the 
Dominance-component in such attacks of Rage is sufficient 
to overcome an obstacle that would have been insuperable 
otherwise In either case, the Donunance aroused is sufficient 
to accomplish its purpose tn spite of the handicap of wildness 
or self-abandonment m the Compound Emotion. The 
habitually mild-mannered person fails to realize, however, 
that he overcomes these obstacles not because he flies mto a 
Rage, but rather because he thus arouses an adequate amoimt 
of Dominance for battle. He wms in spite of the element of 
thwartedness or Compliance which controls his Donunance, 
not because of it. 


Jealousy and Hatred 

These are Complex Emotions, mvolving conflict or reversal 
between Appetitive-t3q)e and Love-type Emotions Jealousy 
is a conflict-relationship between the Compound Emotion of 
Desire and the Primary Emotion of Submission ; Hatred is a 
conflict between the Primary Emotion of Dominance and the 
Compoimd Emotion of Captivation 

Jealousy arises in any situation wherein we experience a 
conflict between Desire for an object or person and Submission 
to the person who stands between ourselves and our possession 
of the desired thing It may occur either in appetitive rivalry, 
such as business, or m connection with alleged love-affairs. 
We use the word alleged advisedly, because there can be no 
such occurrence as jealousy in actual love. Love is the 
giving and not the taking ; it is solidly based upon Submission. 
It is only when Desire creeps into such an emotional relation- 
ship that Jealousy becomes possible If we wish to possess 
the loved one for our own pleasure more than we wish to 
submit to the beloved’s happiness, then we have a situation 
m which Jealousy arises. 

If we wish to possess a person, a thousand dollars, a house, 
or anjrthing whatsoever, and another person proves himself 
superior to us m obtaining the desired object, we are con- 
fronted by two emotional possibilities. We must either 
submit to the person who has proven himself superior or we 
must continue to feel Desire for the object that we have lost. 
Jealousy arises when Desire is the ultimate purpose of action, 
for here there is a conflict between Desire for the object and 
Submission to the superior person who has obtained possession 



INTEGRATIVE PSYCHOLOGY 


of the desired object. If Submission is the ultimate purpose 
of action, we experience the emotion customarily termed 
“good sportsmanship." We feel a generous admiration for 
the successful rival. Our desire, which has been realized by 
another person only enhances our admiration for that rival’s 
demonstrated superiority, but if admiration for the rival is 
superficial and tnfling in comparison with the contmued 
desire for the unattamed object, a conflict between Desire 
and Submission is inevitable under the controlling whip of 
the appetitive emotional elements. 

Certain schools of fiction, especially Victorian ones, portray 
Jealousy as a proof of true love This mistaken notion 
maintains that a lover can always tell when a woman begins 
to fall m love with him by observing when she begms to be 
jealous of other women There is just enough truth in the 
theory to keep it ahve long after psychology should have 
disposed of it. It is unfortunately true that, in proportion 
as a person becomes erotically attractive and pleasmg to us, 
we often begm to feel a desire to possess that person for the 
sake of enjojdng his or her body or society Thus Desire is 
frequently evoked as a secondary result of " fallmg m love ” 
Under these unnatural emotional conditions, Jealousy mani- 
fests itself soon after Desire takes control of the situation. 
But the normal conditions of love emotion are correctly shown 
in those quite different stories where a woman's love remains 
totally free from Desire and Jealousy, expressmg itself m 
loyalty and self-surrender to the loved person even though 
he prove unfaithful, undependable and generally worthless. 
We may feel that such a woman is foolish to waste her 
affection upon a sot, but that it is love that she is wastmg, no 
one can possibly doubt 

Hatred, like Jealousy, arises from a situation wherein the 
Appetitive-tjqie emotions control the Love-type emotions 
toward other people. We may recall the hterary axiom that 
" hatred is akin to love ” Many writers have correctly 
described the turning of love to hatred when the loved person 
has proved treacherous or unworthy of affection. In a 
situation of this sort, the once-loved person arouses two 
separate emotions simultaneously in the mjured individual. 

Here is an actual case. Helen and Alice were intimate 
friends. They confided in each other, and each believed the 
other was submitting to her with the utmost loyalty and 
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affection. Enter Gladys. She first showered her attentions 
upon Alice. Ahce adored Gladys, and confided all her 
feelings to her friend, Helen. Soon, however, Helen began to 
win the affection of Glad}^ This went on for some time nntil 
at last Alice came to beheve that Helen had betrayed her 
confidence She accused Helen of treachery and bad faith. 
(This, of course, is already evidence of Ahce’s abnormal 
emotional condition, since, except for a Desire toward Glad3rs, 
she would not have wished to possess her alone ) Alice 
convmced herself that during the time Helen had appeared 
to be her best friend, she had, m fact, been dommatmg her 
(Alice) for selfish purposes. The final act of Dommance on 
Helen’s part was, of course, her “ steahng ” of Gladys 
affections from Alice. Whereupon Alice conceived a violent 
hatred for Helen, the girl whom she had formerly regarded as 
her most mtimate and submissive fnend Alice had a conflict 
between the emotion of Captivation by which she beheved she 
was holdmg Helen’s friendship and the emotion of Dominance 
suddenly evoked by what seemed to Ahce a dehberate injury 
inflicted upon her by Helen Dominance controlled Capti- 
vation, and the result wais Hatred. Had Alice continued to 
feel Captivation toward Helen, she would not have felt Hatred 
but rather a contmuance of fnendly interest and a smcere wish 
to help her give up her supposed treachery or disloyal conduct 
for her own sake. 

When Dominance and Captivation are experienced simul- 
taneously, this active type of emotion results. When 
Dommance controls. Hatred, the most destructive of all 
emotions, results, due to the fact that in this conflict Dommance 
defeats and destroys Captivation, just as the person who 
entertains Hatred for another, strives desperately to hurt the 
person hated. Indeed the person who feels contmued Hatred, 
destroys his own peace of mind and emotional balance far 
more effectively than he destroys the well-bemg of the person 
whom he hates Hatred is a two-edged emotional sword, 
cutting both the hater and the hated. It is responsible for 
the most cruel and destructive of wars. It disrupts families, 
communities, and nations. Civil war is notonously more 
bitter than war between foreign nations because of the greater 
friendship or mutual Submission which existed between the 
two parts of the same country before the beginnmg of the war. 
The greater the love, affection, or friendship preceding the 
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Hatred, the more violent and destructive will be the subsequent 
Hatred, because of the more violent conflict between Capti- 
vation and the destructive Dominance in control. 

Th* Objective Nature of Abnormal Emotion^ 

We have explained and illustrated the foregoing Abnormal 
Emotions at considerable length because we feel that their 
ubiquity and prevalence in everyone’s life renders them a topic 
of the utmost importance for the student of the psychology 
of the emotions. For the purpose of making as clear as 
p(»sible the reversals of emotional relationship underl3ring 
them, we have put eur discussion in purely subjective terms, 
because these be better understood by the average reader. 
It now remains to show the entirely objective facts of motor 
functioning that give rise to the subjective experience of the 
reversals already described. 

The principal, natural function of the self-impulses of 
the motor sjrstem is to maintain the organism in a state of 
healthful functioning by activatmg the muscles of the body 
so as to make possible the processes of food digestion, elimina- 
tion of waste products, rebuilding of worn-out tissues, tonicity 
against gravity and air pressure, and many other similar 
internal processes of the self-type. The secondary function 
of the motor sj^tem (in general, the role of its phasic impulses) 
is so to activate the skeletal muscles that they respond to 
environmental stimuli m ways calculated to prevent the undue 
interference of environment with the prinapal motor function. 
All this is accomplished by the maintenance m the motor 
centres of a certain motor-unpulse balance, m which balance 
the constant tonic motor discharge plays a large part. Within 
limits this balance may vary, permittmg many motor inte- 
grations of normal type ; but when it is definitely upset, so 
that the normal function above described is seriously interfered 
with, those integrations have occurred that objectively are the 
Abnormal Emotions. In fact, it is not because these 
emotions are subjectively unpleasant, but because objectively 
they impair the efficient functioning of the organism, that they 
are to be called abnormal 

As long as the organism continues to function at aU, there 
must alwajrs be integrations m the motor centres beti^reen the 
tonic discharge self-impulses and the entering motor phasic 
impulses, because the organism must always be in spme 
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environment or other and all environments continually 
stimulate the motor centr^ through the receptors, the sensory 
centres, and the correlation centres. As we have already 
explained, such integrations may lead to a decrease of tonic 
discharge when the phasic impul^ are superior to the existing 
self-impulses, and when they are mferior to them an increase 
of the tonic discharge may result. But when either decrease 
or increase is earned beyond a definite limit, the organtcally 
^ctetU balance of the motor system is upset. 

In the motor appetitive-t3rpe mtegration of Dominance and 
the motor love-type integration of Submission, the relations 
of the impulses withm the motor centres are such that the 
organism is most efficiently activated In Dominance the 
self-impulses are strong enough to force the phasic impulses 
mto the patterns already existmg for the benefit of the 
organism , m Submission, the phasic patterns are already in 
harmony with, yet control, the self-patterns, and so mcrease 
the combined self-impulses and phasic impulses to m axi m al 
efficiency. But our environment is not constructed m a way 
that permits contmually of these t}^pes of integration with 
their compounds and derivatives , accordmgly the motor 
system has developed so as to be capable of Compliance-type 
and Inducement-type mtegrations, with the result that it is 
thus able to meet various environmental emergencies. When- 
ever the latter mtegrations are employed, a temporary decrease 
in organic efficiency results, but if the effect of their employ- 
ment turns out to be an eventual reinstatement of the organi- 
cally efficient motor balance, they can properly be looked upon, 
in such temporary and subordmate guise, as contributing to 
the normal functioning of the organism. 

It is when Compliance or Inducement either determine the 
ultimate result of the mtegrative phenomena or play the 
preponderant role in a given mtegrative process, that they 
upset the necessary motor balance and more or less dis- 
astrously affect the whole organism. We find the first case 
when Dominance is followed by Comphance ; this would 
occur if, for example, the diniesd psychologist in our earlier 
illustration had begun by telling his patient that he (the 
patient) was sick and abnormal, and had ended by himself 
adoptiiig maladjustments of personality .similar to those of the 
patient. Agam we find a wrong end-result in a succession 
of responses when Submission is followed by Inducement, 
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as in the instance of the prostitute who goes through love 
behaviour and subsequently induces pa}unent. The second 
case (wherein the wrong element pia 3 rs the preponderant 
role in a smgle response) occurs in the instance of Fear, where 
the Compliance aspect of the integration-process predominates 
and the self-impulses are overwhelmed to so great an extent 
that efficient movements of the organism can no longer take 
place, heart action and digestive processes also being gravely 
interfered with. Many other instances will be seen by the 
reader when he understands the simple principle involved. 
In all these cases the motor balance is overturned in one 
direction or the other, with the result that it can no longer 
play its normal role m the functionmg of the whole organism 
and that, even within its own confines, conflict and violent 
reversals occur. 

When the wrong appetitive-type element predominates, the 
balance is upset in the direction of self-impidse decrease, with 
all the disastrous effects seen in the example of the Alpine 
climber overcome by extreme Fear Here we may also see 
the basis underlying the usual association between severe pam 
and fear It vrill be recalled that the impulses from the 
sensory pam centres cross over, probably directly, into the 
motor centres of the thalamic region and there have the effect 
of conflicting with and decreasmg the tonic discharge self- 
impulses. V^en these phasic pain impulses are of mtense 
degree, the resultmg motor integration is of an extreme 
Gimphance type, the motor balance is seriously upset so that 
many of the motor physiological symptoms of Fear, such as 
interference with metabolism, trembling of limbs, and 
inefficient redistribution of blood circulation, result. Due to 
the mechanisms of retention and so on, sensory impulses, 
themselves not of the pam variety, can arouse pam impulses 
of the imagery kmd ; thus the foregomg phenomena may 
occur, but to a lesser extent, when the organism is confronted 
with an object or situation of a kmd that “ threatens ” severe 
pain sensations. 

On the other hand, when the mcorrect love-tjrpe element 
controls the mtegration, the motor balance is upset by an 
over-exaggerated increase of the self-impulse patterns, with 
the result that the functioning of the organism and of the 
motor centres themselves is now just as badly thrown out of 
gear by this mcrease as it was in the other case by the decrease. 
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As we have seen, such reversals of normal integration relation 
can take place, not only between the Primary and Compound 
Emotions, but also when the total motor condition is of a 
reversed kind involving both these and also Complex Emotions. 

To illustrate what we mean by the objective abnormality 
of the motor system, or of any organic s}rstem, let us take ^he 
crude and over-simplified example of an ordinary piece of 
machinery. This machine, we shall suppose, is constructed 
on the following principles : it consists of a complicated set 
of many dynamos, includmg of course revolvmg armatures , 
when revolving at I200 revolutions per minute that amount 
of current is furnished for which the machme is de- 
signed; and its lubrication and other appurtenances are 
made to function efficiently when it is operating at or near 
this speed The chief motive power for the machme is 
furnished by a set of cog-wheels contmually engaged with its 
mam shafts ; the force transmitted through these wheels will 
correspond to the self-impulses of the human motor system. 
There are, however, large numbers of auxihary cog-wheels, so 
arranged as to be capable of engaging the individual shafts ot 
the separate d3mamos within the whole machme , when these 
wheels are shifted forward and subsidiary connections are thus 
made, the force transmitted corresponds to the phasic motor 
impulses 

Let us suppose that this whole dynamo-machine is function- 
ing at its designed, or normal, rate activated by the main 
cog-wheels. Suddenly a set of auxihary cog-wheels engage 
with some of its separate d3mamos m such a way as to reverse 
their direction of revolution ; withm the whole machme the 
resulting reversed currents will oppose the properly directed 
currents constituting its mam output, opposmg armatures 
will jerk and jolt, and the whole machme will jangle, definitely 
out of gear. Also, it now delivers less current than is 
necessary. In this case it is functionmg abnormally. 

On the other hand, if the auxiliary cog-wheels engage m 
such a way as not to reverse the direction of revolution of 
the associated armatures but so as to mcrease the rate of their 
revolution in the direction previously maintained, then these 
dynamos commence to whirr around at a more rapid rate than 
necessary or desirable ; a rising hum is given out by the 
machine, the lubrication system is unable to supply oil and 
grease rapidly enough to meet the new conditions, d^tructive 
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friction results, and too much cnirent is delivered by the 
machine. In this case too, it is functioning abnoimaHy. 

There is also a further and more usual way in which, when 
the atiziliary and main shafts are appl3nng their force to turn 
their respective dynamos in the same'direction, the efficiency 
of the machine as a whole may be reduced. In this condition 
of alliance between the " phasic ” and " self-” forces within 
the machine, there will be a particular state of maximal 
efficiency ; this state will occur when all the energy of the 
main shafts, i e. all the “ self ” force of the machme, is being 
utilized for the production of the machine's proper, final 
output But when part of the energy derived from the 
machme’s main shafts has to be utilized in order to maintain 
the continuance of the subsidiary energy denved from the 
assistance of the auxiliary shafts, the efficiency of the whole 
machine will be reduced ; and if this condition proceeds 
beyond a certam limit, its efficiency may be very seriously 
reduced 

Let us now see how our analogy will illustrate the statement 
that it is normal for Dommance to follow Comphance, Sub- 
mission to follow Inducement, and not vice versa Compliance 
is based upon a conflict reaction , thus m our machme the 
Compliance-Dominance series begins with the engagement of 
the auxiliary cog-wheels with the separate dynamos within 
the large machine. The first result is the reversal of these 
dynamos, smce this is a conflict reaction, the immediate 
effect being conflicting currents within the machme. Now 
the machme as a whole has devices for meeting such situations, 
and the one now brought mto play has the effect of so 
changing the course of the machine's own, ongmal currents 
that they are brought mto agreement with the disturbing 
currents just established. This particular reaction constitutes 
Compliance, but since it is effected only by changing the 
course of the original currents which were formerly being 
directed in the manner for which the machme was designed, 
the end-result is to lessen the effective operation of the 
machine. 

When such an interior change in the functioning of the 
machine has been brought about in the manner just descnbed, 
an entirely new mechanism becomes activate. This new 
mechanism is designed to push aWay from contact with the 
machine those auxiliary cog-wheels whose engagement with 
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some of its dynamos has caused the change in its unit 
functioning. It must be made dear that this pushing-avay 
mechanism becomes activated as a result of the particular 
manner in which the e£Bidency of the machine has been 
reduced ; the reduction is what brings it into play, for other- 
wise it would itself result in ineffidency by using up some of 
the energy of the machine for a usdess purpose. The process of 
pushing away the auxiliary cog-wheels constitutes Dominance, 
and when they have been pushed away, the contrary currents 
no longer exist within the machine and its own currents can 
now return to their former, most effident courses. This is 
the normal sequence of Compliance-Dommance 

It is obvious that if the process be reversed and the pushing 
away is followed by the setting up within the machine of 
adverse currents which must be complied with by a diversion of 
the machine's own currents, the end-result will be a reduction 
of effidency, rather than a return to eflSciency. 

In the Inducement-Submission series the auxiliary cog- 
wheels turn the separate d3mamos in directions such as to 
increase the amount of current already being furnished 
withm the machme itself ; that is, this is an alhance reaction. 
In the case of Inducement the engagement of these auxiliary 
cog-wheels is made, not by the cc^-wheels commg forward to 
engage the dynamo shafts, but by the shafts being pushed out 
from the machine to contact the cog-wheels. Such pushing 
out of the shafts takes up some of the energy of the machine, 
which is thus lessened with reference to its primary function, 
the production of current for a different use It is therefore 
necessary for the auxiliary shafts to resume their former 
position but m doing so, to draw with them the cog-wheda 
they have engaged by means of their extrusion. This is the 
process of Inducement. Having successfully accomplished it, 
the machine will then function most effidently when it receives 
the auxiliary alhed forces through these shafts but without 
further energy expenditure of its ovoi m order to recdve them. 
This IS the case in Submission. 

On the other hand, if such a state be the first and be then 
followed by the inducing pnx»ss of extruding the shafts and 
endeavouring to pull in the cog-wheels, the end-result will be 
the diversion of part of the machine's energies away from their 
designed use, vdth a consequent inefficient functioning of the 
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It will easily be appreciated that the question as to whether 
or not the madiine is. in a given instance, functioning normally 
or abnormally, is not by any means to be decided by the 
opinion of a chance onlooker. Such a passerby may have a 
hum in his own ears and attribute the hum to the machine, 
thus concluding that it is running too fast. Furthermore it 
will be impossible to establish the desired fact by comparing 
this machme with others of a similar kind or with their con- 
temporary average operation, unless we already know that 
these other machines are now operating norm^y. Such a 
knowledge can only result from an exammation by qualified 
engineers ; as a a priori assumption, it is entirely unfounded 
and naive. In the same way our sole means of determining 
whether our special machine is performing normally or not, 
i.e. whether or not it is a normal machine, is to have it examined 
by experts who will deade the matter on a basis, not of private 
opinion or interest, but strictly m accordance with the 
structural design of the machine itself. 

The human organism is a very comphcated kmd of machine, 
and its efi&cient functioning can be impaired m dehcate and 
complex ways Wi thin the motor centres certain types of 
integrative processes occur, as a result of which the normal, 
oigamc functioning is senously mterfered with. Objectively, 
the psychonic energy arismg during such integrations 
constitutes the Abnormal Emotions. 

The Physiological Expression of Emotion 

We trust that by this time the reader thoroughly under- 
stands that an emotion and its physiological expression are 
two entirely different things. The physiological expression, 
whether overt or imphcit, gross or subtle, is no more the 
emotion than a broken wmdow is the hurling of a stone. Still 
less is the emotion to be confused with the sensations that 
occur later as a result of such physiological expression. The 
emotion corresponds to an integration of nervous impulses at 
the psychons within the motor centres, and such integrations 
are usually, but not always, followed by the dispatch of the 
resulting nerve-impulse patterns over the final common motor 
pathway of the efferent nerves to the musculature of the body. 
But to imagine that the original mtegrative processes talm 
place for the purpose of the subsequent reactions is to inject a 
subjective and primitive philosophical factor into a scientific 
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description, a factor moreover vdiich is peculiarly oat of place 
in the explanation of an automatically fimctioning organism. 
The human orgamsm, as we know it, does not respond to 
environmental stimuli because of some God-like intelligence 
inhabiting, but because it is already of such a design that 
it cannot avoid responding in the ways it does. 

Nevertheless, there is a very simple and direct connection 
between emotion and behaviour ; they stand in the relation 
of cause and effect, even if not m that of purpose and 
accomplishment. Since motor integrations usually cause the 
subsequent contraction of the striped or unstnped muscles in 
the body and thus give rise to vanous kinds of external and 
internal behaviour, we shall list here the several physiological 
results of the four Primary Emotions, together with illustrative 
examples Such lists and illustrations could be expanded, 
had we the space, to include the Compound and Complex 
Emotions also, but this is impossible in the present book. 

In this coimection it should be borne in rmnd that any given 
motor integration, or emotion, can vary greatly in its physio- 
logical expression, because of the quite different external 
situations m connection with which such an integration can 
arise The phasic motor impulses mvolved in the motor 
integration may be visual m ultimate origin, or they may be 
tactual, or perceptual, or conceptual, or of any complicated 
combination of these or other kmds. By reason of the 
function of the correlation centres in the final response, the 
resulting behaviour will bear a relation to the exating cause, 
unless the organism be so far deranged in its functioning as 
to be considered extremely abnormal, or insane. Thus Fear, 
or any other emotion, may be quite differently expressed on 
different occasions, although, so far as the motor centres are 
concerned, the integrations there occurring will in aU cases of 
Fear, etc , be of the same type With this wanung against too 
simple an mterpretation of a very complex set of phenomena, 
we will now continue with the above mentioned lists. » 
Dominance • 

A. Gross Behaviour. ' 

I. Physiological Expressions. 

a. Contraction of tonic skeletal muscles. 

b. Aggressive, antagonistic action of any sort. 

1 Reprinted from Tkt Art of Sound Puturts byVl B. Pitkm and W. M. 
Marston, by permission of the authors and Messrs D. Appleton & Co. 
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2. lUnstiatioiis behaviour chiafly expressive of 

donunance. 

a. A pioneer takes up a homestead on nncnltivated land, 
fax from friends and miles removed from urban civili- 
zation. He cultivates the land, builds a house, chops 
down trees, and finally manages to achieve a comfort- 
fortable livmg through his masterful dominance over 
natural obstacles. 

b. Jack Dempsey attacks his opponent for a knock-out 
at the climax of a pnze-fight. Every muscle in his 
body is tense, his arms swmging with swift force. He 
debvers blow after blow in rapid succession When 
his opponent goes to the mat, he stands over him, 
bent close to the floor, his clenched fist still moving 
back and forth hke a piston-rod. 

c. A baby howling at the top of its voice and beating 
the sides of its cnb with hands and feet. 

d A husband smashmg his wife’s pet china because she 
has told him she will not do as he asks. 

e A lawyer teanng to bits the only documentary 
evidence of his opponent, stolen by the lawyer’s 
detective. 

B. Subtle Behaviour. 

1. Phy^logical Expression. 

a. Tightemng of the jaw muscles. 

b. Clmcbmg of the hwds. 

c. Dilation of the pupils of the eyes. 

d. Increased strength and rapidity of heart beat. 

e. Increased action of sweat glands. 

f. Irregular breathing with a changed ratio of inspira- 
tion to exjniation, showmg more exertion m every 
breath. 

g. Rise in arterial blood pressure. 

h. Inhibition of digestive action in stomach and 
intestines. 

i Dilation of the blood vessels on the outside of the 
body and m the bram. 
a. Illustrations. 

a. A champion boxer making his opponent wait for him 
in the ring. 

b. Tnnney staring superciliously at an intrusive news- 
paper reporter who has asked him some question 
about his private life. 

c A man about to be diot by Mexican bandits non- 
chalantly lighl-ing a cigarette apd gmUitig at ♦•hA firing 
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d. A man lifting a cigar with a thousand-doUar UU. 

f. A woman whose husband has told her that she is 
nothing bnt a woman of the streets and that he is 
about to divorce her, replymg with a tismg inflection. 
" Really ? " 

Compliance . 

A. Gross Behaviour. 

I. Physiological Expression. 

a. General adjustment of the muscular tensions and 
gross movement of the body m such a way as not to 
conflict with the harmful influences of the environ- 
ment. 

b. Relaxation of any of the tonic muscles of the body 
which are opposed to some threatemng object 

c. Contraction of the anti-tomc muscles, as necessary to 
withdraw any part of the body from the opposmg 
object. 

d. Relaxation of the grip, especially of the hand most 
frequently used. 

a. Illustrations of behaviour chiefly expressive of 
. compliance 

a Lmdbergb ignoring newspaper attacks and the jeers 
of his friends and calmly waitmg imtil weather reports 
are favourable for bis solo trans-Atlantic flight He 
Ignores the vanous inferior and harmless forces actmg 
against him but complies with the unbeatable weather 
force, though still holdmg himself fully prepared to act 
at a moment's notice as soon as these irresistible 
forces of nature are moving in a favourable direction. 

b. Gene Tuimey, after bemg knocked down by 
Dempsey for fourteen seconds in the Chicago fight, 
boxes the round out with consummate defensive 
skill Tunney " gets on his bicycle ", runs backward 
and away from Dempsey, side-stepping him cleverly 
and never allowmg Dempsey to get within a knock- 
out distance of his body. This action on Tunney’s 
part IS not to be mterpreted as expr^smg fear or 
cowardice, but rather compliant in the prue- 
flghtmg game under conditions where his opponent is 
temporarily stronger than he. 

c. Stepping ofl a railroad track when a train approaches. 

d. Withdrawmg the hand from a hot dish. 

e. A swimmer who has been caught by an ontgomg 
current ceasing to swim against the current and 
swimming with it or across it until he is free of its 
power. 
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B. Subtle Behaviour 

I. Pb3^ological Expressicm. 

a. Decrease in the force of the heart-beat, and either 
\ decreased or increased rate of heart-beat, depending 

upon other bodily conditions. 

b. Decrease in systohc blood pressure in arteries, and 
either decreased or increased dyastolic blood pressure, 
depending upon other bodily conditions. 

c. Drooling at the mouth with relaxation of jaw muscles. 

d. Increased secretion of saliva and other gastric 
secretions 

e. Increased blood to the stomach and digestive organs 
and mcreased parastaltic movements of the stomach 
and intestines 

f. Inhibition of genital activation. 

g Occasionally, nausea, famtness, and relaxation of 
the bladder or mvolnntary movement of the bowels. 

h. Contraction of the pupils of the eyes 

1. Contraction of the blood vessels that supply the 
tome muscles on the outside of the body. Sometimes 
flushmg of the face, neck, chest, and even of the 
abdomen 
2 Illustrations. 

a. Shruggmg the shoulders 

b. A half-circular motion from the wnst upwards and 
outwards of either hand or of both hands, which may 
be accompanied by such a remark as " Alright, you 
wm." 


c. The facial expresdon known as a mou6. 

Submission ; 

A. Gross Behaviour. 

1. Physiological Expression. 

a. Voluntarily permitting another person to dictate or 
control the tensions and relaxations of the tome 
muscles all over the body 

b Voluntary acceptance of another person's control 
by permitting him to restram or confine the body, 
c General decrease m tension of tonic muscles all over 
the body, with selective mcrease of some tome and 
some anti-tomc muscles, as dictated by the person 
to whom the submission is bemg made 

2. Illustrations of behaviour chiefly expressive of sub- 
mission. 

a. Lady Godiva riding nude through the streets of 
Coventry in obedience to the command of her tyranni- 
ca} hnsband for the sake of relieving the townspeople 
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from his tyranny. In this case the woman makes a 
double submission of her entire body and actions. 
First she submits to the commands of her husband, 
and second to the needs of her people. She volun- 
tarily and willingly permits herself to be controlled 
throughout a complicated and unusual set of actions. 

b. A girl slave kneelmg voluntarily at the feet of her 
master or mistress 

c. A small boy wiping the dishes for bis mother, doing 
so voluntarily and gladly m order to help or to please 
her If he assists her either because of threatened 
punishment or promised reward, his action does not 
eitpress submission, but rather compliance or desire. 

d. A girl giving up a party because her mother is sick 
and needs attention 

e. A woman workmg all day over the wa^tub or sewmg 
machme m order to clothe and feed her children. 
Of course, she dominates the machme or the sewing 
material m order to submit to the needs of her family. 

f . A man domg Christmas shoppmg at his wife s request, 
or workmg around the house m order to please her 
and make her comfortable 

g. Sendmg flowers to a sick friend. 

6. Subtle Behaviour 

I. Physiological Expressions 

a. Decrease in rapidity of heart beat and increase in its 
strength. 

b General decrease m stomach and digestive organic 
activity 

c. Increase m activity of gemtal organs with corres- 
pondmg constriction of blood vessels m digestive 
viscera and dilation of blood vessels m gemtal organs 

d. Moderate mcrease m sweat gland activity. 

e General steadymg of gnp tension, blood pressure, 
and breathmg at a moderate medium level. 

f . General stabilizmg and harmonizmg of all the internal 
functions of the body m such a way that the maximum 
alliance or co-operation between these different 
functions is attamed 
2 Illustrations. 

a. Cleopatra on first makmg the acquaintance of Blark 
Antony is reported to have jested with bun m the 
manner of a common soldier, exchanging somewhat 
coarse remarks and practical jokes. Prior to this, 
she had been accustomed to exceedingly cultured 
forms of wrt m her rdationdiips with Julius Csesai, 
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Without any appearance of making an efiort to please, 
she subtly altered tbe entire expression of her 
personality in snbmissxm to the preferences and tastes 
of Antony. 

b. Throwing away a cigarette when an elderly lady 
who dislikes smoke, comes into the room. 

c. A woman qnietiy and with apparent carelessness 
drops an expensive didi on the floor m order to make 
a guest who has just broken another valuable dish, 
feel comfortable 

d. Smilmg at the dull joke of another person. 

e. A girl permittmg a man to make love to her (as m 
The Trxal of Mary Dugan) not because die is attnmted 
to him, but because she wishes to make him happy 

f Many slight gestures, such as (^nmg the hand, palm 
upward, waving a person forward ahead of one, 
smiling deprecatmgly m order to make another person 
feel superior and at ease, noddmg consent, etc 
Inducement : 

A. Gross Behaviour. 

1. Physiological Expression 

a. Some increase m the tension of the tonic muscles 
with marked mcrease m the blood supply 

b. Increased tension of the tonic mnscles of the body 
selectively to convey tbe suggestion or persuasion 
mtended, and especially mcreased excitement m the 
bram and vocal cords. 

2. Illustrations of behaviour chiefly expressive of mduce- 

ment, 

a. A persuasive trial lawyer, like Qarence Darrow, 
havmg Uttle evidence to ofler on behalf of his client, 
nevertheless persuades the jury to render a verdict 
of not guilty. In a case of this sort, the lawyer allies 
himself completely with the emotions and minds of 
the jury, and then proceeds to convince them that his 
own emotional conviction and intellectual opinions 
as to the innocence of his client are superior to those 
which the jurymen already hold as a result of the 
actual evidence m the case. 

b. " Lord ” Timothy Dexter, tbe eccentric merchant 

of Newburyport, Massachusetts, sent wanmng pans 
to the West Indies and persuaded native miflasses 
dealers, very much against their mclmation, to buy 
♦■ii* pftn» and use for molasses ladles Dexter 

acfld tile entire shipload at a handsome profit. 

e. MJasionaries persuading native Chinese to give np 
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d. A small boy inducing his mother to permit him to go 
swimming by argumg that he is old enough to be 
a " regular fellow " and should learn how to look out 
for himself. 

e. A wife mducing her husband to buy her a dress by 
pattmg his cheek, cookmg his favourite dish, and 
flatienng him. 

B Subtle Behaviour, 

I Physiological Expressions. 

Increase in the strength and rate of heart beat 
Marked mcrease m the systohc blood pressure, 
usually accompanied by mcreased dyastobc blood 
pressure. 

c Dilation of the pupils of the eye 

d. Increase m the secretion of the sweat glands 
e Marked decrease m the activity of the digestive 
organs and gastric secretions 

f. Greater than average activity of the thyroid glands ; 
this IS probably associated with the type of person 
feeling mducement, especially a woman who is an 
habitual mducer and who takes an almost constant 
interest m persuading other people to do as she advises. 

g. Increased excitement and blood supply to the internal 
gemtal organs 

2. lUostrations. 

a A man, wishmg to persuade his plump sweetheart 
to diet, walks along the street with her, expressmg 
his admiration of the thm girls whom he meets 

b. " Fishmg " for a compliment 

c. A gesture of mvitation toward bottles or other 
refreshments on the sideboard. > 

d. A girl drops her handkerchief to mdnce a young 
man to pick it up and speak to her. 

e. Many of the methods of the mother m " Mother 
Knows Best ” were subtle inducements mtended 
to control the conduct of the daughter. 

f. A baby bolds out its arms to mduce its mother to 
pick It up. 

g. A number of minor movements and gestures, such 
as the " coquettish " glances of girls, arching of the 
eye brows, smilmg sjunpathetically or provocatively, 
tossing the bead, qmck movements of the body sn^ 
as flickmg the start or suddenly turning the back 
toward the olqect of mducement, shrugging the 
shoulders, exteiiding the arms. etc. 
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The General Psychonic Theory of Emotion 

So much has already been said that a sucdntt statement 
of the psychonic theory of emotion will suffice here. As we 
have noted, the motor centres in the head form a distinct 
system comparable to the sensory and correlation centre 
systems. Here, as in the other two main divisions of the 
cerebral system, phasic and self-impulses are combined, or 
integrated, accctfding to the usual prmciples of S3maptic 
conduction Such phenomena give rise to a characteristic 
fonh of psychonic energy at the motor psychons, with a 
resulting subjective experience of emotional quahty. 

This general affective kind of experience we have proposed 
to call Motation ; Motation mdudes both Feehngs of pleasant- 
ness and unpleasantness and the Emotions. The various 
emotions, together with their respective subjective qualities, 
result from the vanous ways in which the integrations in the 
motor centres may take place They fall into the several 
classes of Primary, Compound, and Complex Emotions, 
depending upon the degree of complexity of the respective 
integrations, just as varymg degrees of complexity in correla- 
tion-centre integrations correspond to Percepts, Concepts, and 
higher degrees of Abstract Thought. For convemence in 
particular instances the various emotions can also be classed 
as of the Appetitive-type or of the Love-type ; they may 
further be classified as Normal or Abnormal, and this depentk 
strictly upon whether they are mtegrally connected with 
the normal or the abnormal, the efficient or the meffiaent, 
functioning of the motor centres themselves and of the 
organism as a whole 

That all motor psychonic energy is of the same rhythm or 
the same physical vibration-rate, is not necessarily to be 
supposed. Just as may be the case with sensory and correla- 
tion psychomc energy, the motor vanety may also have a 
range of several octaves of vibration, which nevertheless will 
all be included within the general motor range. Thus a vast 
number of subjective emotional quahties, correspondmg to 
the various sensory modahties, are to be accounted for. The 
comphcated integration of complex impulses will, of course, 
give rise to motor psychonic energies of different and vanous 
vibration-rates. 

In general terms the Integrative Theory of Emotions states 
that, from the objective point of view, whatever psychonic or 
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integrative energy arises at the psychons of the motor system, 
per se constitutes Emotion. 

Place of Emotion in the Unit Response. 

In order to see dearly just where Emotion stands with 
regard to the whole unit response, let us work out briefly and 
in general terms the course of such a response, mvolving all 
three part-reactions of Sensation, Thought, and Emotion. In 
the first place the response is always made to environment , 
and this means that all responses are initiated by stunuh from 
without the organism itself Thus the first step is the arousal 
of impulses in the aflerent nerves leading mward from the 
receptors. In the sensory centres these impulses become 
subject to selective integration-processes which determine 
which impulses shall get through the sensory centres and thus 
take a further part in the imit response. In the correlation 
centres a further sdectivity takes place , not all the impulses 
entering from the sensory centres- escape inhibition by the 
existmg correlation impulses already present here. Those 
that are not inhibited, are combmed m mtegrations with pre- 
existing correlation patterns, and only some of these escape a 
curchng movement withm the correlation centres, and by so 
doing become phasic stunuh for the motor system. Here 
once again in the motor centres, the entenng impulses 
must escape inhibition and if they do so, must combme with 
the motor self-impulses already m possession of the motor 
centres. From these combmations the impulse-patterns 
finally result, which gam an entrance to the final common 
motor paths and activate the effectors of the organism. 

Thus the sensory centres first determine what sensations 
shall be induded in the unit response. Next, the correlation- 
centre psychomc phenomena determine what relationships 
between the entering sensations and the Mental Self shall be 
recognized in the responses. And finally, the motor centres 
determme what form the muscular activity, and thus the 
behaviour, will take. The final effector and bodily movement 
is an expression only of that energy which the part^eacHon called 
“ Emotion, " lets through the motor centres The whole process 
is automatic and especially is this so in the motor centres, 
where Emotion occurs ; the " central stunuh ’’ from the 
correlation centres entering here must follow the set rules of 
synaptic integration and give rise to the detenmned patterns 
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of impolaes that at last win through to the effector 
We may therefore see that Emotion holds a key position 
in the unit response. It is the final determiner of the exact 
form that the response shall take. This does not mean that it 
is more important than the other two divisions of Sensation 
and Thought, however, for even before the impulse-patterns 
involved in the unit response have reached the motor centres, 
the general form of the response may have been worked 
out by the sensory and correlation selection of those impulses 
that shall be the phasic ones for the motor system But the 
final determination of the exact form of the resulting behaviour, 
together with the furnishing of the energy for such behaviour, 
is the function of Emotion in the entire unit response. 

We may add that emotion, if the mtegrative theory be true, 
is more directly and immediately connected with the final 
bodily changes brought about by a given unit response than is 
any other preceding part reaction of that response. This 
means that the detection and measurement of bodily changes 
furnishes a far more accurate and rehable measure of the 
preceding emotion than it does of the preoedmg part reactions 
of sensation and thought. If we bear clearly m mind the 
qualification that bodily changes are symptomatic only of the 
algebraic sum of the integrative motor activities which 
compose the emotion itself, we may state with some assurance 
our belief in the scientific efficacy of measuring emotions by 
the comparatively easy method of measurmg the resulting 
85rmptomatic bodily changes. Whereas it seems to us the 
idea of measuring thoughts or sensations by reference to 
ultimately ensumg bodily reactions is httle short of impossible. 
Too many influential part reactions, and motational 
integrations with other unit responses have still to occur 
after the sensory and mtellectual portions of any unit response 
have been completed. Human beings who b^ave wrongly 
" see the situation as it is " more often than not, and just as 
frequently they know what the " right thing to do ” really 
is. But a sudden storm of emotion intervenes, and sweeps 
away accurate perceptions and straight-leading thoughts. The 
final bodily action — perhaps treachery, seduction, or even 
murder — may be a direct expression of the emotional part- 
reaction, very little modified by the sensations and thoughts 
that preceded. 
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Emotion 

Part III ; Bodily Symptoms of Emotion* 
Introductory 

The very earliest observers of emotion noticed certam facial 
expressions and bodUy attitudes which, as they put it, " express 
the emotion felt by the subject Darwin and other natural- 
ists earned these observations of emotional “ expression ” 
much further and attempted to desenbe systematically thite 
bodily changes which occurred during emotional excitement. 
Then the James-Lange theory, which mamtained that bodily 
changes were all important, smee they gave rise to sensations 
of which emotion was actually composed, stimulated anew 
the experimental mterest in bodily accompaniment of emotion. 
Since psychology abandoned the theory of an unmatenal soul, 
the term " expression ” of emotions has gone somewhat out 
of vogue, b^ause it is thought to imply a pbj^cal expression 
of some intangible state of the soul. The terms, " mamfesta- 
tion ” of emotion, or " bodily symptoms ” of emotion, seem 
better smted to current usage, though “ expression " of emotion 
carries a perfectly tangible and concrete meaning under the 
integrative theoiy of emotion, as explained at length m the 
last chapter 

Practical motives, too, have led to observations and measure- 
ments of bodily symptoms of emotion. In medieval times 
the idea of trial by ordeal was accepted as a vahd method of 
determimng guilt or innocence Various te-sts were employed, 
such as grasping red hot pokers or walking over hve coals. 
The idea seemed to be that guilty consciousness would inter- 
fere with the healing of the body after such injuries, whereas 

* Owing to the large number of references m this chapter the reader 
IS referred for ipecihc informatiOD to the Bibliography at its end, where 
they wiU be found included. 
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the wounds would heal readily if the defendant were innocent. 
The well-known method of testing supposed criminals in 
India by making them chew nee, represents another practical 
attempt of the same sort to discover the bodily s3nnptoms 
of the emotions of guilt. If a man were guilty it was supposed 
that saliva would not £ow into his mouth when he chewed 
the rice, because of the emotions of guilt which he experienced. 
With the development of modem instruments for making 
delicate measurement of bodily changes, such as blood pressure, 
breathing, sweat gland activity, and the like, psychological 
investigators of emotion have sought, with some success, to 
establish practical tests for emotions of guilt, erotic repression, 
and other emotional states, the presence of which may have 
various practical implications. 

From both theoretical and practical points of view, therefore, 
the detection and measurement of bodily symptoms of 
emotion is important. We shall attempt m the present 
chapter to summarize bnefly a few of the most significant 
experiments along this hne. 

Theoretical Stgmjicance of Bodily Changes 

Emotions themselves cannot as yet be measured if we 
accept either the ph3^iologist’s definition of emotion or the 
definition of emotion according to the psychonic theory of 
consciousness. The ph5^ologists hold that emotion consists 
of the activation of a central reflex pattern or group of neurons, 
probably m the old thalamic motor centres. The psychomc 
theory mamtains that emotion is the exatation of motor 
psychons, wherever this may occur throughout the entire 
nervous system. If we follow either one of these theories 
we can see at once that it would be necessary to measure 
either the central nervous energy or the psychonic motor 
energy in order to obtain a first-hand measurement of emotion. 
Unfortunately, at the present tune we possess no instruments 
which can be applied duectly to the nerve centres of the bram 
and spinal cord in order to measure the excitations that are 
goiQg on there. Therefore, we cannot as yet measure emotion 
directly. 

The best we can do at present is to select those bodily 
changes which we know to be most consistently expressive 
of the emotional excitement itself and tp record these bodily 
symptoms of emotion as carefully as possible. 
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It seems necessary at this point to emphasize once more 
the fact that the final efferent nerve impulses and the bodily 
changes which follow do not, by any means, reflect the total 
excitation of the motor centres, or emotion centres, in the 
central nervous system. The efferent nerve impulses only 
represent the resultant product of the emotion centre mtegra- 
tions. Suppose, for example, two nervous impulses reach 
the same motor centre. One impulse, if it gained egress into 
the final efferent pathway, would accelerate the heart-rate 
and strengthen its beat The other impulse, if allowed to 
escape, would inhi bit both rate and strength of heart-beat. 
How will these two antagonistic impulses affect one another 
when they come together in the motor centres ? There are 
three possible results of their struggle to control the final 
common motor path : 

1. The two impulses may mutually inhibit one another 
so that no excitation of efferent nerves occurs. 

2. The two unpulses, if reaprocaUy antagonistic, will 
struggle to a defimte conclusion, as it were That is to say, 
the victonous impulse will win through to motor expression 
unmodified, and ^e defeated impulse will become completely 
inhibited by the victory of its antagonist 

3. The reciprocity between the two impulses may be only 
partial, m which case each will modify the other m the motor 
centre to a certain extent and the final efferent motor excita- 
tion will represent, m the main, the stronger of the two 
antagonistic impulses, but modified by the motor centre 
contest with its antagonist. 

In light of this analysis it is dear that the final efferent nerve 
impulses, and consequently the bodily changes which these 
impulses brmg about, cannot be regarded as corresponding 
with the emotion itself or as reflectmg the mtrmsic energy 
pattern of the emotion in the same way that the aura sur- 
rounding an electnc light reflects the energy pattern of the 
lUuimnation from which it radiates. Rather we must consider 
the bodily changes resultmg from emotional excitement as 
representing the algebraic sum of all the psychonic or nervous 
excitations which actually compose the emotion itself. 

The above considerations, while highly techmcal, make 
important practical differences in our interpretation of boddy 
symptoms of emotion. Suppose, for example, a man flees 
rapidly away from a pursuing gangster with a gun in his hand. 

2H 
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At first thought an observer might unwittingly assume that 
the fugitive’s speed and energy represented the bodily counter- 
parts of his emotional condition of intense Fear. But such 
is far from the case. Fear represents a conflict between unit 
responses of Compliance and unit responses of Dominance 
The Compliance responses inhibit and modify the Dominance 
responses sufficiently to cause a severe con^ct in the motor 
centre which gives ^e unpleasant emotional consciousness of 
Fear. But the Dominance responses are still strong enough 
to control the final elSerent paths to the legs and ninnmg 
muscles of the fugitive. His Dominance responses cause him 
to run rapidly. If no conflicting Compliance responses were 
present in the motor centres the man would run faster yet 
and he would run with more skill and self control. Yet the 
very fact that his Dominance responses must overcome their 
integrative antagonists again causes mechanisms of dominant 
reinforcement to be called into play and so results in a 
secondary inaease of Dominance response which once more 
modifies the final running behaviour. All this complex 
integrative struggle m the motor centres is reflected accurately 
and completely m the fugitive’s emotional consciousness of 
Fear. But only the algebraic sum of his conflictmg elementary 
emotions is revealed by the resultant bodily symptoms of 
speed and skill m miming away. 

In general, the so-called involuntary bodily changes reveal 
the existing state of excitation in the emotion centres much 
more completely and accurately than do voluntary bodily 
changes If the emotion centres are mtensely exated in one 
part of the motor system, intellectual or other excitations of 
other parts of the brain and spinal cord may nevertheless 
effectively inhibit any bodily expressions of emotion brought 
about by efferent impulses over voluntary motor paths In 
short, voluntary movements of the body are those which are 
subject to inhibitions or reinforcements from other parts of 
the central nervous system. Involuntary movements of the 
body are those whidbi are less subject to such inhibition. There 
are many types of involuntary bodily change which are not 
subject to inhibitory control from other centres at all under 
ordinary conditions. It is th^ involuntary bodily changes, 
therefore, which furnish us with the most reliable index of the 
existing state of central emotional exatation at any given 
moment 
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The involuntary bodily changes most frequently selected as 
emotional indicators or s3miptoms are : rate and strength of 
the heart-beat as indicated by pulse rate and blood pressure ; 
rate and depth of breathing and relation between the amphtude 
of inspiration and expiration at each breath ; activity of the 
sweat glands as indicated by the psycho-galvamc reflex ; 
tonic contraction of the skeletal muscles such as extension of 
the leg or grippmg of the right hand ; also, in animals, and in 
human experimentation under special laboratory conditions, 
the secretion of saliva and other gastric secretions , the 
contraction of the smooth muscles of stomach, mtestines, and 
colon ; the secretion of adrenin by the adrenal glands , the 
presence of certam nitrogen excretions and other significant 
chemicals in the urine. 

In recent years considerable experimental work has been 
done on these bodily symptoms of emotion. While of course 
it will be impossible for us to give full accounts of all this work, 
we will briefly discuss some of the leading experiments that 
have been made in this held and pomt out what has been 
learned, so far, regardmg the connection between specific 
bodily changes and special emotional states For convemence 
we will list these experiments m accordance with the bodily 
measures employed. 


Blood Pressure 

One of the most frequently employed mdices of emotionality 
is that obtained by the various measures of heart-beat and 
blood pressure. Early experimenters m the field of emotion 
measured the diastolic blood pressure, which is the pressure 
of blood in the arteries at its lowest phase. Later researchers 
have found that the systolic blood pressure, or the maximum 
pressure of blood in the arteries, is indicative of specific 
emotion, whereas the diastohc pressure could not be depended 
upon to be indicative of any one emotion. 

Among the early investigators of emotion to use the blood 
pressure method were Binet and Courtier, who used stimuli 
to induce surprise, fear, and pleasure in their subjects. They 
concluded that each individual has a definite vaso-motor 
reaction for each specific emotion but that all subjects do not 
react m the same way. They further concluded that diastolic 
blood pressure expresses merely the quality of emotion. 

A later investigator, Marston, found &at systolic blood 
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pressure could be used to detect deception and his results 
differed from those of the early investigators m that he found 
a t3T)ical rising blood pressure curve during deception for all 
subjects, but that during truth there was no t5Tt)ical form or 
marked characteristics of the curve. Marston concluded from 
these deception tests that the blood pressure curve is no 
indication of the objective truth or falsity of the subject’s 
story, but that it is an almost mfalhble test of the " conscious- 
ness of an attitude of deception.” These blood pressure tests 
of deception were used in court cases and were found to have 
the practical value of inducing confessions from criminals and 
of furnishing clues to aid police investigations 

Marston also investigated the sex characteristics of systolic 
blood pressure and concluded that men experience major 
emotio^ changes less frequently than do women, and t^t 
men's " fear-anger ” complexes of emotion are more massive, 
though less numerous, than women’s Women were found to 
respond with greater volume and frequency to sex stimuh than 
were men. 

Larson modified the Marston deception test by adding 
respiration and pulse beat instruments, and apphed the test 
to criminal cases. This mvestigator reported that the decep- 
tion technique ” furnishes an objective method whereby 
permanent records may be secured and that the test can be 
operated successfully by police offiaals with 90% accuracy.” 

After investigating deception by means of blood pressure, 
Landis concluded that ” blood pressure methods of detecting 
deception are what Marston originally claimed for them, 
’ highly diagnostic ’ if all conditions are favourable.” 

Pulse Rate 

The rate and strength of pulse beat was at one time almost 
exclusively used to test emotion. Angell and McLennan 
measured the pulse rate during olfactory and gustatory 
experiences. They found that disagreeable smeU and taste 
caused an irregularity and depression of the pulse and that 
agreeable taste and smell caused an increase in pulse rate. 
Tliey concluded, however, that too many factors enter in to 
make the peripheral blood supply an accurate test of delicate 
affective states, and that it is utterly futile to investigate one 
aspect of consciousness without due regard to all the aspects 
involved. 
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Binet and Courtier had more success with their pulse rate 
measurements, which may be due in part to the fact that they 
used fear, anxiety, and music stimuh. They found that fear 
causes almost complete cessation of the pulse, and that 
anxiety and music cause an acceleration of the pulse rate ; 
and that the quahty of the emotion may change the form of 
the capillary pulse. 

In investigating the emotion of joy. Dearborn used all sorts 
of pleasant stimuli and found that they gave an increase of 
arterial pressure with an acceleration of the pulse. 

Lehmann's tests of the pulse beat showed that during 
concentration of attention and strain of attention the pulse 
would beat rapidly the first few beats and then slow down for 
four to eight beats, repeating this succession the whole time 
the experiment was in progress. Displeasure showed decrease 
in pul^ rate, and pleasure showed a quickened pulse rate. 
Lehmann concluded that every mental state has a character- 
istic physical accompaniment consisting in a given association 
of organic dianges, and also a sequence of such changes. He 
further concluded that pleasant emotions are difficult to 
arouse and that therefore their symptoms are weak. 

Eng has probably made a more complete and comprehensive 
study of the effects of emotion upon pulse beat than any other 
investigator. Some of her residts follow. During psychical 
work there is an acceleration of the pulse. Fright produces 
first an acceleration and then a retardation. Excitement 
causes increased and often irregular pulse beat. Depression 
and pleasant smells retard the pulse rate. 

A most interesting study of the emotion of fear was made 
by Blatz in which he measured the effect of fear upon the 
pulse beat. He constructed a collapsible chair into which 
the subject was tied. For three sittings nothing happened, 
then at the fourth sitting the chair collapsed. The subject 
was alone in the room and the situation was intended to induce 
fear. During the fall the pulse rate increased greatly for 
about five seconds, then it fell. About ten seconds later 
another longer period of acceleration occurred but not so high 
as the first. There was a gradual retardation of the pulse rate 
with another rise to a slightly higher level which remained 
constant. Blatz concluded that the two components necessary 
for the genuine emotion of fear are an organic response of great 
comple^ty, and a gross skeletal reqxmse of adaptive nature 
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(sach as trying to save oneself from falling by flinging out 
the arras or legs). 

Blood Volume 

The fluctuations of the voliune of blood in the hand, as 
measured by the plethysmograph (a sort of rubber glove 
surrounded by water, the latter being displaced by an increased 
volume of blood to the member due to emotion) offered another 
test which Angell and McLennan found useful in their study. 
Disagreeable taste and smell stimuli decreased the blood 
supply, and unexpected stimuli increased the blood supply. 

Shepard found that there was little uniformity of blood 
volume action, since disagreeable stimuh would cause a rise 
in volume in some cases and a fall in others The only uniform 
rise in blood volume occurred when the subject looked at his 
fin g er m the plethysmograph and was told to count his 
pulse. Shepard reported that feehngs cannot be classified 
on the basis of vaso-motor and heart rate changes, and 
that there is no reverse relationship between agreeableness 
and disagreeableness, 

Lehmann’s experiment showed that fright causes the blood 
volume in the arm to rise, fall, and then rise again. Tension 
causes a decrease m the arm volume of blood ; during sustained 
mental work the volume is normal, and for simple pleasantness 
there is a fall in volume dunng the apphcation of the stimulus, 
with a later rise above the ongmal level. 

Eng’s results showed that fright, excitement, and pleasant 
smell cause a rise in blood volume , while depression and 
unpleasant taste and smell cause a drop in volume. 

Respiration 

Changes in the rate and depth of breathing are valuable in 
determining the presence of emotion. The instrument which 
is used is called the pneumograph, a hard rubber tube which 
goes across the subject’s chest and fastens behind at the back. 
A small tube connects with an opening in the pneumograph, 
and to this smaller tube is connected a tambour which registers 
the breathing on a revolving smoked drum. 

Angell and McLellan found that disagreeable taste and 
smell produced unco-ordinated and spasmodic breathing, 
adiile the reverse is true of pleasant taste and smell. Binet, 
Courtier, and Vaschide used the inspiration-expiration method 
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of comparison and reported that anxiety prolongs the expira- 
tory pause, gaiety causes the expiratory pause to be irregular 
and sadness causes very deep breathing vdth big expiratory 
pauses. 

Startling noises and disagreeable odours caused irregular 
breathing according to Angell and Thompson, while all violent 
emotions caused respiration to be spasmodic in rate and 
amplitude. Dearborn’s results show that pleasant states 
cause the breathing to be deeper than during unpleasant states 
and sometunes there is an increase in the rate. Shepard 
arrived at the same conclusions as Dearborn but also found 
that fear causes shallow breathmg with greater inspirations. 

The experiment which started a succession of breathing 
tests was the one originated by Benussi and used with fair 
success by him in cases of deception. This experiment is 
important enough to be reported in full 

Method The subject was seated comfortably in an arm- 
chair with the Marey sphygmograph adjusted upon him. 
The breathmg changes were recorded by means of markers 
on a small kymograph drum. All of the apparatus was bidden 
from the subject by a screen The subject was presented 
with cards containing letters, pictures, and numbers in a 
certam order Half of these slips were marked with a red 
star signifying that the subject was to he m reportmg upon 
that shp. The subject was told to tell the contents of each 
card in the presence of a jury. The observers watched the 
subject’s facial expressions, and his manner of report, and 
made a judgment as to whether he hed or not on each shp in 
turn 

Results. (It must be remembered that Benussi was 
concerned only with the three to five breaths before and after 
each question and not with the general breathiug excitement.) 

1. A characteristic ratio of inspiration to expiration was 
found which was symptomatic of internal excitement. 

2. The average of the three to five I/E ratios preceding a 
false answer was less than the average ratios following the 
answer The reverse was found in the case of a true statement. 

3. The difference between the average ratios before and 
after the he varied with the abihty of the subject to dissimulate. 

4. The observers could not teU if the subject was lymg, 
except in cases of very poor liars where the face flushed and 
the speech was uncertain. 
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Conclusions. 

1. Breathing symptoms are xoo per cent, accurate in 
detecting lies. 

2. Poor and good liars are differentiated by breathing 
ratios. 

3. Benussi explains his breathing ratios by reporting that 
the innervation of the breathing muscles was stronger before 
lying than after l)nng, but was stronger after telling the truth 
than before. 

Using a more elaborate technique, Burtt also studied the 
breathing s3miptoms of lying and reported that the results 
which were diagnostic were due to a few crucial questions, 
and those which were not conclusive were due to habituation 
and absence of deceptive consciousness. 

Experiments by Burtt, Marston, Larson and Landis show 
that breathmg is far less effective m detection of deception 
than Benussi originally claimed. Marston, Burtt, and Larson 
agree that breathing is less diagnostic than systolic blood 
pressure. 

Eng’s work with breathing curves shows that fright causes 
an inhibition of respiration ; depression causes retarded 
respiration, excitement causes irregular respiration, and 
pleasant odours rapid and shallow respiration (this latter 
might, however, be due to the sniffing of the odour rather 
than an emotional accompaniment of the odour) In Blatz's 
fear experiment the respiration was found to be retarded 
just after the fall with an early recovery, but some traces of 
retardation remained The respiratory mdex 
time of inspirabon 
time of expiration — ^time of pause 
was increased and so remamed. 

Electrical Changes 

The galvonometer is a complex instrument used to measure 
electrical changes within the body during emotional stimula- 
tion. The change occurring is called the “ psycho-galvanic 
reflex " or p.g.r. The most usual explanation of the psycho- 
galvanic reflex is that it is a change in the electrical 
conductivity of the skin due to sweat gland activation and 
that it depends upon the number of sweat glands in the skin. 
It is true that a person with dry skin has a much higher 
resistance to the electrical current than one with moist skin. 
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Some writers claim that the p.g.r. is not a specific measure 
of anything. That it may measure general emotionahty, 
otiier writers agree However, we may be sure that the 
activity of the sweat glands is greatly concerned in this 
phenomenon and that it does register bodily changes imder 
stress of emotional stimuli. 

Wells and Forbes stimulated their subjects with various 
drugs to ascertain the effect of these influences upon the 
psycho-galvanic reflex One of the drugs produced unpre- 
dictible results and the other, atropine, reduced the average 
deflection of the galvanometer. They concluded, however, 
that the psycho-galvanic reflex is due to sweat gland activity. 

Smith's book on “ The Measurement of Emotion " is a most 
complete study of the psycho-galvamc reflex One of his 
experiments concerns the effect of affective tone on memory 
He found that the best remembered words have a higher 
pgr. than those soonest forgotten, and the latter have a 
higher p.g.r than the words remembered only moderately 
well. He also states that affective tone, as shown by the 
psycho-galvanic reflex, exerts its influence toward better 
memory or quicker forgetting 

Another of Smith’s experiments concerns the effect of 
alcohol upon the p g.r , and it was found that alcohol 
markedly reduces the pgr. on word association lists and 
that alcohohc reactions tend toward an all-or-none character. 
Smith concludes that the above results explam that while the 
subject IS imder the influence of alcohol, many kmds of stimuli 
produce httle effect , yet when once the stimulus passes a 
certain value, the resulting behaviour change is extreme. 

Wechsler’s thesis is that the galvanometnc deflection is 
based upon four variables : 

I. The sensitivity of the instrument. 

2 The size of the electromotive force in circmt. 

3. Body resistance. 

4. The physical reaction being measured. 

He concludes (i) that the pgr is a sweat gland phenomenon ; 

(2) that there are five types of effective psychological stimuli 
to the p g.r These are outright emotion-provokmg stimuli, 
strong sensory stimulation, mental effort, changes in concen- 
tration of attention, and affectively toned ideational processes. 

(3) There is no such thmg as general emotivity , (4) that the 
p.g.r. can be used as a practical measure in clinical work and 
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in psychopathology to facilitate the diagnosis of different 
psy^oses. 

Nitrogen Excretion 

Although the measurement of nitrogen excreted during 
emotional excitement is not as practical as the tests which we 
have just considered, it is well to look into the experiment of 
Benedict, who found that there is sometimes a loss of nitrogen 
during emotional stress even when an increased amount of 
nitrogen was taken into the body in various foods. But, on 
the whole, mtrogen metabolism undergoes no noticeable 
change during nervous excitement, since the deficit is almost 
immediately made up. 

Evaluation of Psycho-Physiological Measures of Emotion 

From all the foregoing mass of work it would appear to us 
that two definite points emerge, one negative and the other 
positive. 

The first point is that the psycho-galvanometric measure 
of emotion suffers from two very serious defects. One of these 
is the paucity of knowledge as to just how much of this reflex 
is due to sweat gland mfluence and how much to other causes, 
such as action currents and so on It is true that general 
opinion attributes the major influence to the changes in sweat 
gland activation, and this can probably be accepted. But the 
fact remains that we are still in some doubt as to what actual 
physiological factors, and what proportion of each, are really 
being measured by this technique An even mm-e serious 
objection is due to the extreme sensitivity of the mstrument ; 
the fact that it responds to the most dehcate changes renders 
its report a very complex combination of many different 
elements and msdces definite interpretation difficult. It has 
therefore httle practical value, since it is almost impossible, 
for example, to determme those factors in the p g.r. changes 
that are caused by the emotions due to deception or other 
specific causes. 

The inspiration-expiration breathing ratio suffers from a 
similar defect since this also is “ not sufficiently susceptible of 
definite analysis to prove legally acceptable.” 

On the other hand, the systolic blood pressure changes 
while still being psychologically complicated in origin, appear 
tu give reliable measurements of the characteristic changes in 
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the subject’s consciousness during attempts at deception. 
I Arson also believes that blood pressure is most diagnostic of 
deception and that association and reaction times are least 
satisfactory. 

"Psychological" Measures 

So feir we have discussed the measuirement of changes 
occurring in the effectors, presumably as a result of emotion. 
By various psychological tests it is possible, however, to study 
the more subtle, interior changes brought about as a result of 
emotional stimuh. 

Assoctation Reactton Ttmes 

One of the best known methods of this kind is the association 
reaction time test It is well established that an emotional 
(verbal) stimulus will evoke a delayed response There would 
seem little doubt that this delay is caused by a conflict of 
impulses at the central synapses ; there is no doubt that 
slowing-up of conduction is primarily a synaptic phenomenon. 
If we can suppose that this slowmg-up takes place m the 
motor centres, we would have, in the reaction time tests, the 
most pertment measure of emotional consciousness now 
available from the psychonic point of view 

This method of emotional analysis often accompanies tests 
of deception, but it is used frequently as an accompaniment to 
any or aU of the psycho-physiological tests as a check on the 
significant bodily changes. The usual method of procedure is 
to give the subject a hst of words one at a time, and as the 
stimulus word is given, the subject is asked to respond with 
the first word that comes into his mmd This is verbal 
association. For example, the list word is " cat," and the 
subject win ordinarily respond with " dog." Included m the 
list are key words which are mtended to be emotion-provoking. 
These key words are very important in deception tests since 
they bear directly upon the crUne. The reaction time, or 
the time elapsing between the giving of the stimulus word 
and the subject’s reply, is noted and each reaction time can 
be compared with the general average or with any of the other 
reaction times. It is assumed in deception testing that the 
subject will take a longer time to respond to words bearing 
upon his guilt than he will to non-significant words, and that 
he will also be likely to respond with an unusual association. 
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Lists of the most usual responses to ordinary words have been 
made, against which a given subject’s replies may be checked. 
Care must of course be taken against misinterpretation of 
individual (unusual), non-signifieant associations. 

Jung has used the association reaction time test to a great 
extent in his analyses and finds that those reaction times 
which exceed the average to be expected, are caused largely 
by the occurrence of intense emotion. This intense emotional 
response depends upon “ complexes ” significant to the 
individual. 

In their experiment, Henke and Eddy tested two subjects 
one of whom was guilty while the other was innocent. The 
jury and the experimenter were in ignorance of the guilty 
subject. All the judges picked the guilty man on the basis of 
his outward manifestation of emotion and his delayed reaction 
times to crucial words. Nothing could be told by analyzing 
the reaction times of the man who did not attempt to conceal 
his actions, but correct judgments were made on his 
assoaations. 

Washburn and Leach found that the average reaction times 
for crucial words were longer than for the non-crucial. 

In two out of four reaction time experiments according to 
Yerkes and Berry, the reaction times failed as criteria of 
judgment, since the time for crucial words was actually less 
than for non-crucial words. 

Marston sought to analyze experimentally the frequent 
cases where “ crucial ” or emotional association times were 
shorter than the non-crudal 01 unemotional. By eliminating 
extraneous factors, this investigator discovered what he called 
" negative-type ” subjects who nearly always showed shorter 
association reaction times on crucial words under the stress of 
their efforts to deceive the experimenter. This is the type of 
person, according to Marston, who lies faster than he can tell 
the truth. 

It would seem to the writers that this reverse result is to 
be explained by the assumption that there are two t3rpes of 
reaction during deception ; (i) the positive type with delayed 
reaction times, and (2) the native type, where the reaction 
time is considerably shortened. The latter is the type of 
person who lies faster than, he tells the truth. It would 
further appear that the true deceptive attitude can be measured 
in undefeated form in the negative type liar, since it consists 
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of increased energy applied to the task of deception. He is 
tr3dng to “ put one over ” on the examiner. What is probably 
present is not a combination of guilty and apprehensive 
emotions (psychonic condict), but the psychomc facilitation 
underl3ang the congenial and successful attempt at deception. 
As Goldstein has commented, the negative t3ipe subjects fail 
to get the true deceptive consciousness. The positive type 
liar is defeated by the skill of the examiner and the difficulty 
of the test, with resulting emotional confusions and inhibitions. 

Responses of Children to Emotional Stimuli 

Dr. John Watson has provided us with the most penetrating 
study of children’s emotions to date. From these experiments 
it is easily shown how the difierent unit responses are built 
up to expression. There is more and more work being done 
on children’s emotional reactions since psychologists now 
recognize that the seeds of emotional disorders and fears 
are sown in the infant m a great many cases. 

To test the bodily symptoms of fear Watson dropped the 
infant on a pillow, or pulled away the blanket upon wMch the 
mfant was Ijdng. The reaction to such stimuli was a sudden 
catching of the breath, closing of the eyes, puckering of bps, 
and often crying. To induce rage Watson held the child’s head 
between the hands or the arms closely to the sides, prohibiting 
movement. The child’s body stiffens, the feet are drawn up 
and down, the breath is held sometimes until the face is blue. 
Love responses in babies were elicited by tickling the skin, 
patting, and stimulation of the erogenous zones. The infant 
might smile, or if ciying before, would stop. 

Jones, following Watson’s general method, used various 
methods to eliminate children's fears. She tned the method 
of verbal appeal, that is, talking about the fear object (rabbit) 
until the child would talk freely about it also. However, when 
the rabbit was brought in the child was still afraid Her 
talking about rabbits in no way accomplished any change in 
response to the rabbit itself. 

Using the method of adaptation, Jones introduced the fear 
object several times. There was less fear each time the object 
was presented to the child. The child never became enthus- 
iastic about the object but accepted it indifferently. In thte 
direct conditioning method, Jones placed the fear object 
nearer each day to the child’s {date while he ate. The hunger 



478 


INTEGRATIVE PSYCHOLOGY 


drive was greater than the Fear response so that the child 
grew less and less afraid of the fear object on successive da}rs. 
Social imitation was found to be one of the successful ways 
of eliminating fear. The child who fears an object wdl 
investigate that object if other children show an interest in it. 

Watson says “ In these transferred emorional reactions 
(where the child has learned to be afraid) we find a reason 
for the widespread change in the personality of children, 
once even a single strongly conditioned emotional reaction 
has been set up toward any object or situation ” He lurther 
states that conditionmg "accounts for many unreasonmg 
fears, and for a good deal of the sensitiveness of people to 
objects when there is no adequate ground for such behaviour.” 

Glandular, Visceral and Muscular Changes 

Bodily changes can be mduced by the addition of various 
glandular secretions to the blood. The effect is to give the 
bodily symptoms of emotion without, in many cases, the 
emotion being felt. This result in itself is sufficient to prove 
that emotional consciousness is a central phenomenon which 
normally causes bodily changes but is not caused by them. 

Marafion mjected adrenalin mto the blood stream of his 
subjects and mduced a slow, profound and irregular respira- 
tion , a trembling of the hands and limbs ; abundant per- 
spiration; and all other bodily changes normally effected 
by motor discharge through the sympathetic nervous system. 
But on the emotional side the feehng of fear was rarely induced 
by artificial production of its usual symptoms. In cases 
where the emotion was felt at all it was evoked by ideas or 
associations of dangerous disease or other previous expenences. 

Marafion gives four stages of the physiological processes 
of the emotions : (a) the mitial psyduc-emotional element, 
frequently following appropriate memories or ideas ; (b) the 
production of the vegetative emotion, trembling, sweating, 
etc. ; (c) the consciousness of the penpheral emotion by the 
brain ; (d) the authentic emotion, when consciousness of the 
vegetative emotion is added to the initial psychic element. 

Brunswick's work on the effects of emotion on the gastro- 
intestinal tone shows that stimuli such as pistol shots, electric 
shocks, snakes, and other unpleasant expenences cause an 
increase in the stomach contractions and large rythmic 
contractions of the rectum. Pleasant stimuli cause a rise 
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in gastric tone. Disappointment causes a tonic fall, then a 
rise, s^nd finally a fall in stomach tone. Brunswick believes 
that this gastric change is not a specific part of the emotion, 
differing for different emotions, but is rather a general con- 
tribution to affective tone. 

Expenments on the Bodily Symptoms of the Four Primary 
Emotions 

All the work so far reviewed has been of a general character. 
The best results obtained have been in the direction of practical 
tests for deception and for the presence of more or less undefined 
emotional disturbances. Much of this vagueness seems to 
us to be due to the lack of any definite theory as to the real 
nature of emotion, and lack of any definite hypothesis as to 
constant psycho-neural elements of emotion. 

In fact, it was not until the spring of 1928 that any results 
were obtained with regard to specific primary emotions. At 
that time, Marston performed at Columbia a series of experi- 
ments to mvestigate the bodily symptoms associated with the 
four primary emotions — ^Dommance, Comphance, Inducement 
and Submission— as defined by the Integrative Theory of 
Emotion. The foUowmg excerpts are taken from the 
preliminary report of Marston and his fellow mvestigators, 
0. B Richard, A E Nissen, W. V. Clark, and Harold Brown. » 

Compound Emotions have varying Bodily Symptoms. 

According to the psychonic defimtion of emotion, the logical 
eiqiectation would be that compound emotions would not 
produce constant invariable bodily changes, because the 
elementary emotions making up the compound would seldom 
be found mixed m exactly similar proportions. This comcides 
vdth experimental results. The emotion named " fear ’’ in 
subject’s verbal reports sometimes results in droppmg of 
sjrstolic blood pressure, inhibition of muscular action, 
trembling, gener^ bodily weakness, and even nausea and 
vomiting. But under other conditions, " fear " is accom- 
panied by rapid nse in blood pressure, violent and energetic 
actions of skeletal muscles, marked access of bodily vigour 
and tonic tension and inhibition of digestive activities * Our 

* W. M Marston, “ The Bodily Symptoms of Elementary Emotions," 
Psyeke, No. 38, p 70. (Excerpts reprinted by courtesy of the Editor, 
C. K Ogden' 

* W. B. Cannon, Boddy Changes i« Pain, Hunger, Pear and Rage. 
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own laboratory results and clinical cases indicate that the more 
intense the fear experience becomes, the more of weakness 
and the less of strength appear in its reWtant bodily s3miptoms. 

Elementcary Emotions ExperimoniaUy Determined by Ideas 

But here arises a difficulty. Not only do emotions like 
fear, which are reported as quahtatively identical by the 
subjects who experience them, manifest different and change- 
able bodily symptoms upon different occasions, but also the 
same stimulus may evoke one emotional response from one 
subject, and another, quite different emotional response freon 
another subject. The psychological text books explain this 
glibly by saying that one subject’s bodily condition differs 
from that of another subject, that his psycho-neural set is 
different, or that he is differently conditioned with respect 
to his emotional reactions. That may be so, but it does not 
help us much in solvmg the laboratory problem of how to 
evoke the same elementary emotion from many subjects, 
in order to measure and compare bodily symptoms resulting. 
It has been found that different stimuh can be used effectively 
for different subjects to evoke the same emotion. Beefsteak, 
for example, may evoke appetite reactions from subject A, 
mince pie from subject B, and a plate of vegetables from 
subject C. A kiss may evoke erotic passion from X, photo- 
graphs of nudes from subject Y, and a girl's tantalizing 
coquetry may produce the same effect in subject Z. But this 
method of experimentation requires considerable preliminary 
analysis and study of each subject. Moreover, quantitative 
comparisons of emotional response symptoms cannot fairly 
be made, since there is no proper means of equating the 
intensity of the different stimuli used for different subjects. 

It is true that we cannot control the inner conditions of 
our subjects' bodies and brains before they come into the 
laboratory We may now add the observation that we cannot 
control these conditions, as far as their effect upon emotional 
response is concerned, after the subjects come into the 
laboratory, merely by controlling the sensqry stimuh presented 
to our subjects We may be able to enforce virtually identical 
sensory reactions upon all subjects. That is, we may make 
all our subjects see blue, or taste sweet, or feel skm pressures. 
But these identical sensation responses are not followed by 
identical emotional responses. 
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Morailen went even, further in his proof of this disparity 
between sensation and emotion. He enforced identical 
sensations, not only through the external receptors of sight, 
hearing, pressure, taste, etc , but also throughout the mtemal 
visceral and somatic receptors supposed by Lange to initiate 
emotion. Marafion administered adrenalm to different 
subjects, thus producmg identical patterns of visceral 
sensations in all. But the emotional reactions experienced 
were not identical. Some experienced emotion and some did 
not. Those who did respond emotionally reported ideas 
concerning the stimulus which were appropriate to the emotion 
following. “ A psychic motive of sad character ", Marafion 
sa5^, “ adds itself to the vegetative emotion ”, that is, to the 
sensation-complex. Memories of dead friends, etc , come 
to mind, evidently recalled by associative connection with 
adrenalin sensations. In some cases it was possible to suggest 
affective meanings for the adrenalm sensations The char- 
acteristic emotional quahty, or “ psychic " part of the emotion, 
as Marafion calls it, simultaneously appeared m each case. 
The emotion did not follow directly from the sensations, but 
rather from the tdeas which served to mterpret the stimulus 
m such a way that it became an adequate stimulus to a given 
emotion 

Marafion's findings are quite in accord with the psychonic 
theory of consciousness, and the psychonic definition of 
emotion If emotion is really an integrative pattern of 
exatations m the psychons of the motor centres, then this 
emotion pattern is determined immediately by the synaptic 
arrangements of the correlation centres (ideas accordmg to 
the psychonic theory). The mtegrative pattern in the sensory 
centres (sensations) must affect the ^al emotion pattern 
indirectly, via the correlation centres. In short, the sensations 
are interpreted and followed by ideas ; and the tdeas determine 
what emotion, if any, shall occur. 

In cases where the emotion follows immediately upon 
sensations, or nearly so, the variety of emotions must depend 
largely upon the associative connections built up by the past 
experience of each individual subject between certain 
sensations and certain emotions. In such cases, the emotional 
responses cannot be controlled by the psychological experi- 
menter without a previous study of the individual subject. 
But if ideas can be made to intervene between sensations and 
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emotions, and if these ideational interpretations of sensory 
stimuli can be controlled, then resulting emotional responses 
can be controlled, and the same elementary emotions can be 
evoked from different subjects 

Ideas ExyenmentaRy Determined by Motion Pictures 

Our working hypothesis, then, was as follows. Compound 
emotions can produce only compound and variable bodily 
changes Elementary emotions, or basic types of motor 
integrations, should produce relatively constant and uniform 
t 3 rpes of bodily changes, if these elementary emotions can be 
experimentally evoked Identical sensations can be enforced 
upon different subjects, but the emotions following will not be 
identical, since they depend upon each mdividual subject’s 
emotional associations with the stimulus sensations But if 
identical ideas, or interpretations of the stimulus sensations 
can be enforced upon different subjects, the elementary 
emotions evoked should be closely similar. Our preliminary 
problem, then, m the experiments undertaken recently at 
Columbia, was to determine whether or not motion pictures 
could be used to evoke similar ideas, or mterpretations, from 
different types of experimental subjects 

To mvestigate this problem, four motion picture episodes 
were presented to about 6o subjects * Each person who saw 
these episodes was asked to characterize the theme of plot and 
action giving his own mterpretation The experimenters then 
compared these individual mterpretations with respect to the 
predominant mterpretative idea of each episode By a simple 
scoring method of crediting one point for each idea or inter- 
pretation which agreed substantially with the predetermmed 
idea which the experimenters had designed each episode to 
express, there was found a total average score slightly better 
that 8o per cent. This preliminary determination of the 
uniformity of ideas evoked by selected motion picture dramas 
IS not to be regarded as possessing any final value in evaluatmg 
the efficiency of movies as an adequate emotion stimulus. It 
is the opinion of the experimenters that the value of motion 
pictures in evoking a predetermined emotion from different 
subjects is considerably higher than 8o per cent, when certain 

> In still more recent experiments at Hollywood, Cal , W. M Maiston 
has examined the ideational effects of motion picture dramas upon 
more than 2,300 subjects, with results riitiiiar to those herein reported. 
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difficulties have been eliminated. An 80 per cent, uniformity 
in the interpretative ideas evoked, however, seemed sufficiently 
high to warrant use of the four picture episodes chosen as 
experimental stimuli in tiymg to determine the bodily 
S3mptoms of the elementary emotions corresponding to the 
four episodes. 

Are Bodily Symptoms of Elementary Emotions Predictable ? 

The next problem was to find out how far the bodily changes 
which occurred while each subject watched the selected screen 
episodes followed the physiological predictions which might 
be made on the supposition that each screen episode evoked 
its designated tjrpe of elementary emotional response. 

With the generous co-operation of the motion picture 
producers, four screen episodes were designed Each episode 
contained action and plot depictmg relationships between the 
screen characters and the stimuh to which they reacted which 
corresponded as nearly as possible to the four basic types of 
elementary emotional response which we have designated as 
the Primary Emotions 

These four elementary emotional responses are : Compliance, 
Dominance, Inducement, and Submission. 

In Compliance response the subject reacts to a stimulus 
which he mterprets to be antagonistic and stronger than 
himself. He responds by reflex weakening of tonic energy, 
directing his behaviour toward avoidmg further conflict with 
the stimulus. For Compliance stimulus there was used the 
Metro-Golflwyn-Mayer feature film, “ Student Pnnce " The 
film was cut and the titles and sequences were changed in 
such a way that only those portions of the picture showmg 
Compliance activities were shown. Both the mdividual 
actions and the plot of the episode showed the Student Prince 
complying with circumstances and environmental forces 
stronger than himself. He was compelled to give up his 
student friends, his life of artistic freedom, and his girl He 
was compelled to undertake, unwillingly, the dull and dreary 
duties of a figure-head sovereign. He complied throughout 
with antagonists stronger than himself. 

In Dominance response the subject reacts to a stimulus 
which he interprets to be antagonistic to and weaker than 
himself. He responds by a spcmtaneous surging of tonic 
energy directed toward overwhelming the stimulus. For 
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Dominance stimulus several fight pictures, combined in unified 
sequence, were used. The fighting was done in the prize ring, 
in the da3rs of bare knuckles and fights to a final knock-out. 
The hero was shown overcoming obstacles, beating opponents, 
and eventually winning the “ world’s championship." 
Throughout this episode the principle character dominated 
opponents whom he showed to be weaker than himself. 

In Inducement response the subject reacts to an allied 
stimulus, a person, whom he regards as weaker than himself. 
He responds by spontaneous increasing of tonic energy, 
directed toward influencing the stunulus person to follow his 
commands. For Inducement stimulus there were combined 
scenes and action from two popular feature pictures, “ Love,” 
and " Flesh and the Devil." John Gilbert and Greta Garbo, 
both specializing in love scenes of seductive character, were 
the principles. Each took the initiative in mducmg the other 
in different parts of this episode. Each induced an attractive 
person, weaker than himself, or herself, to yield to the 
inducer’s commands. 

In Submission response the subject reacts to an allied 
stimulus, a person, whom he regards as stronger than himself. 
He responds by spontaneous decrease of tome energy, per- 
mitting his behaviour to be controlled by the stimulus person’s 
dictates. For Submission stimulus there was used a dance 
by Gilda Gray, filmed by United .Artists In this dance the 
girl is represented as a captive of Tibetan priests, by whom 
she has been taught to express the submission of the people 
to their Gods. The dancer’s costume, as well as her dance 
movements, express admirably a wilhng devotion to her 
masters. 

These four episodes were presented in the order named to 
56 subjects, 28 of each sex, a man and a woman being tested 
simultaneously in each case. The subjects ranged in age 
from 15 to 60, and also varied widely in education and occupa- 
tion. We tested a pnze-fighter, a professor, an unskilled 
labourer, editors of Encyclopaedia Bntannica of both sexes, 
stenographers, clerks, a dentist, writers, chorus girls, etc. Due 
to considerations of space we diall not attempt to include 
here the experimental technique in detail. We measured 
simultaneously s)rstolic blood pressure, tension of the rig^t 
hand grip, psycho-galvanic reflex (when satisfactory apparatus 
adjustments could be made), and respiration (including 
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amplitude, frequency, and inspiration-expiration ratios). For 
an illustration of our modus operandi see Fig. 45 (Frontispiece) : 
"Experimental Set-up lor Measuring Bodily Symptoms of 
Emotion." 

Since most definite and significant predictions could be 
made in coimection with S3^tolic blood pressure behaviour, 
the present account will be confined to blood pressure measure- 
ments alone The general principles of rise and fall of systolic 
blood pressure are fairly simple, although the bodily 
mechanisms involve certain comphcations which have been 
pomted out elsewhere In general, we may assume that rise 
of systolic blood pressure is a result of tucreased tonic motor 
discharge over various s5rstems of efferent nerves, notably the 
sympathetic branch of the autonomic S5rstem. The heart 
beat IS strengthened, and very possibly also accelerated, while 
appropriate vaso-motor changes tend to enhance the rise 
of systolic pressure and blood volume in the arteries and arter- 
ioles serving the skeletal muscles, bniin, and other organs of 
strenuous action. Conversely, we may assume that ^op in 
systohc blood pressure is symptomatic of decreased tonic 
motor discharge, which, m emotional situations. Is oftenest 
the result of mcreased nervous excitation of antagonistic 
efferent systems, such as the vagus nerves, the entire cranial 
branch of the autonomic S3^tem, and also the sacral ganglia 
connected with the functioning of the autonomic system. 
Combining these general principles of systolic blood pressure 
change with the types of integration of motor impulses 
postulated as the bases of primary emotions, it becomes possible 
to make theoretical predictions of the directions of blood 
pressure change to be expected during Compliance, Dominance, 
Inducement, and Submission, if these elementary emotions 
be successfully evoked during the corresponding screen 
stimulus episodes. Of course, even under maximally efficient 
conditions, one could not expect 100 per cent, of the ideas 
evoked by a given screen episode, throughout the entire 
episode, to conform in type to the predetermined primary 
emotion. That is to say, even if the theme of compliance in 
" The Student Prince Episode,” were maximally effective, we 
should antiapate a certain amount of wandering of attention 
throughout the 16 nunute episode, with ideas not adequate 
to Compliance emotion thereby creeping in. We should also 
expect a considerable number of irrelevant associative ideas 
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to be evoked by the actions on the screen. Since the nattire 
of these ideas would be determined by the subject’s individual 
experiences, and not by the nature of the screen episode at 
all, we should expect the blood pressure changes to 'vary 
accordingly from the pattern predicted. We could logically 
predict, therefore, that perhaps 15 or 20 per cent of the blood 
pressure changes would not follow theoretical predictions of 
direction of change ; or, if they did so, would do so by chance, 
and not as a result of the primary emotions intended to be 
called forth The chance of comcident effects would, of 
course, tend to be neutralized m the large group of subjects 
by an equal likelihood of opposite effects. Altogether, the 
preliminary prediction was made that from 80 to 85 per cent, 
of the blood pressure changes might be expected to follow 
theoretical predictions, if our experimental conditions were 
maximally controlled. 

Comphance episode should produce preponderance of drop 
in systohc blood pressure. The episode used contamed other 
action relationships besides sheer Comphance, however, 
notably Dominance m Appetite compound 

Dommance episode, though similarly compounded with 
Compliance, should cause a preponderance of rtse in systohc 
blood pressure 

Inducement episode should produce rise in blood pressure. 
An unavoidable complication here, however, consisted in the 
fact that while the man, John Gilbert, was mducing (or really 
captivating) the girl, Greta Garlx>, Greta was corre- 
spondingly submissive and vice versa. Alternating types 
of ideas of Inducement and Submission might be evoked, 
depending upon which screen diaracter was followed at the 
moment. 

Submission episode should cause a preponderance of drop 
in s}^tolic blood pressure. But even greater likelihood existed 
here that subjects watdung the dance of a girl captive would 
ignore the picture audience before whom she was dancing, 
and regard themselves as the audience to whom she was sub- 
mitting, thus themselves experiencing Inducement (erotically 
compounded into Captivation emotion) instead of the 
Submission intended to be evoked. 
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Results 


Table I 



Compltanoe 

DomloanDe 

IndDcemest 

Snbmlnloo 

Total systolic b p change 





mr minute for all subjects 
Change m accordance with 

858 mm 

830 mm 

742 mm 

566 mm 

699 mm 

583 mm 

545 mm 

227 mm 

prediction 

Change contra to pie- 

(drop) 

(nse) 

(nse) 

(drop) 

159 mm 

347 mm 

197 mm 

339 mm 

dicbon 

(nse) 

(drop) 

(drop) 

(nse) 

Percentage of total change 
following prediction 

81 4% 

70 2% 

73 4% 

40 3% 


These results seem fairly definite and clear cut. The blood 
pressure changes dunng three episodes preponderantly 
follow predictions. During the fourth episode the blood 
pressure changes appear preponderantly contra to prediction 
The percentage of preponderance, in both cases, is probably 
sufficient to be regarded as significant. The total average 
percentage of changes following predictions m the Compliance, 
Dominance, and Inducement episodes was 75 per cent This 
percentage obtamed with stimulus episodes imperfect as 
indicated, compares favourably with the possible 80 per cent 
or 85 per cent, predictibility judged possible under maximally 
favourable conditions. 

With regard to the Subimssion episode, we find about 
60 per cent blood pressure changes opposite to prediction. 
Apparently this reversal is due to the fact — ^which we partially 
antiapated— that the ideas evoked by watching a captive 
girl dance submissively are predominantly ideas of Induce- 
ment, based on the relaiionshtp felt between the subject and the 
girl, rather than ideas of Submission based upon the relation- 
ship between the girl and her captors or the gods she was 
supjHJsedly worshipping. This reversal was due, chiefly, to 
an interesting sex Terence in attitude toward the girl. The 
women, and not the men, were the subjects who regarded 
themselves as the mistresses or captors of the girl dancer, 
according to their verbal reports. About 80 per cent of the 
women subjects reported this attitude, with corresponding 
ideas of Inducement rather than ideas of Submission (They 
liked the girl as much as the men did , several " loved her ", 
they said). The women’s total blood pressure changes per 
minute, correspondingly showed 70 per cent rise, predictable 
for Inducement. A majority of the men, on the other h2md, 
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reported ideas of Passion (in which predominant Submission 
controls, and is erotically compounded with passive Induce- 
ment) as predominating over ideas of Captivation (in which 
active Inducement controls). 53 per cent, of the men’s blood 
pressure changes, correspondingly, followed prediction. The 
total result for the episode contra to prediction, therefore, 
seems plainly attributable to controlling ideas of Inducement 
(in Captivation compound) evoked by the dancer in women 
subjects. An adequate Submission stimulus episode is 
extremely difficult to obtain, we discovered, in commercial 
films passed by American censors. 

Another phase of predictability of emotional responses 
may be mentioned briefly at this pomt. This concerns 
predictions as to the relative pleasantness of the four stimulus 
episodes. There have recently been examined at some length 
the comparative pleasantness of the four primarj' emotions. 
The conclusion placed Submission as most pleasant. Induce- 
ment as next. Compliance as slightly pleasant, or indifferent, 
and Dominance as predominantly unpleasant prior to its. 
final successful termination. Thus our prediction would be 
that subjects would give highest pleasantness rating to the 
Submission episode, ranking Inducement second, Compliance 
third, and Dominance fourth. All subjects were accordingly 
asked to rank the four stimulus episodes in order of their 
pleasantness. The results, as shown in the following table, 
are very closely in accord with prediction. 


Table II 



Sabmiuloa. 

Indncamenl 

t Compllv 

nee. Domloanca. 

Number of 

s 

1 

1 

27 

16 

*3 

8 

Number of 

Second Choices 

23 

19 

14 


Number of 

Third Choices 

9 

22 



Number of 

Fourth Choices 

6 

7 

18 

33 

120 

Total score 

(4 /or iHt choice 

3 „ 2nd ,, 

^ .. 3rd .. 

X „ 4th „ 

) X98 

172 

150 


The chief point which this exact conformity between results 
and predictions in pleasantness value of the four primaiy 
emotions leaves open for discussion, is the confusion between 
Submission and Inducement emntin n.Q during the stimulus 
originally designed for Submission. In our previous dis- 
cossioR we concluded that this dance episode evoked Induce- 
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fioept emotion preponderantly, rather than Submission. Yet 
we find, in the above table, that this episode nevertheless 
gives greatest pleasure to subjects of both sexes, if their own 
pleasantness ratings are to be relied upon. Qoser considera- 
tion of the relative proportions of Submission and Inducement 
emotions evidently compounded in the episodes originally 
designed for Inducement and Submission^ however, shows 
that the largest proportion of Submission emotion was 
evidently evoked by the dancing captive girl episode, even 
though inducement predommated m this episode. Assuming 
that the percentages of blood pressure chimge m accordance 
with prediction may be taken as approximate measures of 
the r^tive proportions of corresponding primary emotions 
evoked, we find that the Inducement episode evoked 73 per 
cent. Inducement, and 27 per cent, somethmg else, perhaps 
partly Submission ; whereas the Submission episode evoked 
only 60 per cent. Inducement, with the remaining 40 per cent, 
probably largely given over to Submission (love passion). 
At least we seem justified by the subject’s reports in concludiiig 
that this dancing episode evoked more Submission emotion 
in Passion compound with Inducement, than any other episode. 
The prediction for it, in that case, would be first place m 
pleasantness value ; which, in fact, turned out to be the 
actual result obtained. 

Control records of s3rstohc blood pressure changes were, 
of course, taken on 30 subjects, 15 of each sex, while readmg 
Woodworth’s text-book in psychology, a stimulus which, 
supposedly, contamed httle provocation to emotional response. 
The total blood pressure changes per minute, for all subjects 
were less than 5 per cent, as great as those occurring during 
the experimental stimulus episodes averaged together The 
blood pressure changes during the control records were 
almost evenly divided between rise and drop, with slight 
preponderance of drop in blood pressure. 

Sex Differences 

For the purpose of bringing out possible sex difierences in 
bodily symptoms of prunary emotions, we tested one man 
and one woman subject simultaneously in each experiment, 
thus ensuring identical test conditions for each sex. Since 
previous work had shown that subjects of both sexes react 
eiDOti<nially with least restraint when their blood pressure is 
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taken by an experimenter of opposite sex, we assigned onr 
researchers accordingly. Miss Abce Nusen, a graduate student 
at Columbia, recorded the male subject’s Uood pressure using 
the discontinuous auscultatory method. Mr Walter V. Clark, 
also a Columbia graduate student, recorded women subjects' 
blood pressure by the same method. With experimental 
conditions thus equalized between the sexes, several significant 
sex difierences appeared. 

Table III 

Women's total systolic b p change 
(an episodesl per minute 

Men's Total systolic b p change 
(all episodesl per minute 

Excess of women's total changes 
per minute over men's 

It would appear from the above table that women show 
significantly greater bodily symptoms of primary emotions 
under the conditions of this experiment, than do men 
Women’s total blood pressure changes were, in fact, 136 
per cent, of those shown by men. Our supplementary reports 
concerning the frequency with which subjects of both sexes 
attended motion pictures, their enjoyment of the cinema, etc., 
did not reveal any corresponding sex differences in the subjects’ 
habits and tastes with regard to screen dramas, which might 
be regarded as accounting for the sex differences m quantity 
of bodily sjmaptoms shown. 

Interesting sex differences in pleasantness ratings of the 
four stimulus episodes also appeared, as shown m the following 
table : 


Table IV 

Sex Diflfereoces in Pleasantness Ratings 



Sabmiwioo 
Men Worn 

isn' 

wmcnt Compliance 
Wmn Man Wmn 

Msn'wro 

1st Choices 

17 

xo 

3 

X3 4 

9 

8 0 

and Choices 

9 

13 


7 6 

8 

5 4 

3rd Choices 

3 

6 

12 


9 

7 7 

4th Choices 

3 

3 

5 


6 


Total Score (computed 
same scoring method 
above) 

on 

an 

104 

94 

77 

93 66 

84 

73 47 


From this comparison between men’s and women’s prefer- 
ences in stimulus episodes, it appears that women derive 
greatest pleasantness from Inducement emoticm, and least 


17*9 nun. 
1268 nun 
461 
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from Dominance. Men on the other hand, find Submission 
(in love passion compound) decidedly most pleasant, while 
at the same time they prefer Dominance to C^pliance by a 
margin of 73 to 66. It seems most clearly significant of all 
that out of a total of 32 women subjects who gave pleasantness 
ratings, not one woman gave the Dominance episode first 
choice. Apparently we may conclude, m everyday life, that 
women find fighting, competitive struggles, and dominant 
battling for appetitive rewards least pleasant of all activities. 
Apparently ako. these results mdicate that men do not find 
the love pursuit and capture of women, which primarily 
involves Inducement emotion and which males are popularly 
supposed to enjoy above all else, nearly so pleasant as Sub- 
mission emotion in situations where a beautiful woman holds 
the whip hand by exating the male to uncontrollable passion. 
Our results plaiidy suggest that women prefer captivating men, 
and that men prefer to be captivated 
In connection with this comparative study of sex differences 
in pleasantness-rating of the four stimulus episodes, it may 
be interesting, also, to glance briefly at the comparative 
amounts of blood pressure change shown by subjects of both 
sexes dunng each episode The next table shows this 
comparison. 


Total bp change per nun for all episodes 
B p change dunng Submission epis^e 
Percentage of total change, all episodes 
B p change dunng Inducement episode 
Percentage of total change, all episodes 
B p change dunng Comf'hance episode 
Percentage of total change, all episodes 
Bp change dunng Dominance episode 
Percentage of total change, all episodes . 
Order of plea.santne3S nf episodes 
Order of magnitude of bodily symptoms 


1268 mm 
254 mm 
^0% 
265 mm 
*1% 
373 nuu 
20% 
376 mm 

s.i?/?, c 

D, C, I, S 


28% 
486 mm 

2S% 

nvr 

I, s, C, D 


Little or no correspondence appears between the order of 
pleasantness of the four stimulus episodes and the order of 
magnitude of bodily symptoms of primary emotion with either 
sex. Submission emotion, found most pleasant by male 
subjects, and ranked second m pleasantness by women subjects, 
appears to produce the smallest quantity of blood pressure 
changes m subjects of both sexes of any episode in the series. 
A greater percentage of male blood pressure changes occurred 
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during the Dominance episode than during any other episode, 
while women showed greatest and equal percentages of change 
for Inducement and Compliance. A certain marked difference 
in male responsiveness seems to exist between the appetitive 
primary emotion elements of Dominance and Compliance, 
and the love elements of Inducement and Submission, with 
the appetitive emotions clearly in the ascendency. No such 
noticeable difference appears m the vromen’s bodily ssanptoms 
of emotion between Appetite and Love emotion elements, 
although there is much more difference between women's 
Inducement and Submission symptoms than in the case of 
male subjects. 

Two practical implications may be found, perhaps. First, 
our evidence indicates that men respond more strongly with 
appetitive emotion elements than with love emotion elements. 
That is to say, men have developed more capaaty for respond- 
ing with emotions designed to take selfish advantage of persons 
and things than have women. And this despite the fact 
that men, as well as women, find these self-seeking emotions 
least pleasant. 

Second, there appears some indication that women have 
developed Inducement emotion at the expense of Submission. 
Practically speakmg, this fact suggests that what appears 
to be Submission, and Submissive love passion, in women's 
love affairs with men actually consists for the most part of 
Inducement. Woman's submissive appearing behaviour may 
be regarded in the light of an Inducement technique designed 
to propitiate male Dominance. Which reminds us, of course, 
of Bernard Shaw's “ Man zmd Superman 

Conclusions 

From the entire data of this series of experiments, a small 
part of which is briefly summarized above, we drew the follow- 
ing conclusions : 

1. That elementary emotions may be predictably evoked 
if an experimental stimulus can be devised capable of evoking 
similar ideas, in different subjects, appropriately interpreting 
the relationship between stimulus and subject. 

2. That motion picture episodes, properly devised, con- 
stitute such an experimental stimulus to a very promising 
extent. 

3. That the direction of bodily changes diuing Compliance, 
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Dominance, and Inducement responses, thus evoked, followed 
theoretical predictions in a significant proportion of their 
total volume. 

4. That women subjects show a significantly greater total 
response to elementary emotion stimuli than do men. 

5. That men rate both Dominance and Submission 
emotions relatively higher in the pleasantness scale than do 
women; while women rate Inducement relatively higher 
than do men 

6. That men respond more strongly with appetite emotion 
elements than with the elements of love emotion. 

7. That women's erotic emotions, which appear predomin- 
antly submissive, actually consist, for the most part, of active 
Inducement emotion. 

Future ExperimetOdl Work on Emotion 

To us it would seem that the results obtained from the 
foregoing experiment offer some suggestions for future 
experimental work in the field of emotions. In the fiast place 
we believe that such experiments will profit by being conducted 
upon the basis of a de^te theory as to the nature of emotion. 
Much previous work, it would appear to us, has been of a 
general exploratory character, and the conclusions reached 
have been correspondingly vague, more related to general 
emotionahty (a term which may mean almost anything), 
than to definite data respecting specific emotions. The 
emplo3mient, as an experimental starting-pomt, of any theory, 
whether the psychomc theory or another, may be expected 
to yield more definite results than in the past, provided such a 
theory meets the objections already discussed which are 
attendant upon the previous confusion between Sensation 
and Emotion. 

We do not ourselves know of any present theory except 
the integrative theory which meets these objections and 
offers a clear-cut basis upon which further experimentation 
may be built. With regard to the integrative or psychonic 
theory of emotion, the above experiment has suggested several 
lines for future refinement and improvement. One of the 
main difficulties encountered and already discussed was the 
difficulty of obtaining maximally adequate stimuli for the 
primary emotions. Motion picture episodes appear to be an 
advantageous form of administering such stimuh to the 
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subjects, but it is e\’ident that the best results uull be obtained 
if such pictures can be privately produced for the psychological 
laboratory to meet the exact requirements of the experiment. 
The Eastman Kodak Company's amateur moving picture 
equipment would seem to render this possibihty within the 
easy achievement of any well equipped laboratory. 

A careful study of the experiment described above will 
suggest many other refinements of technique and procedure, 
and it should prove possible to mvestigate Compound, and 
perhaps even Complex, Emotions to some extent by means of 
the general procedure already outhned. In the final outcome, 
however, there is httle doubt that a direct measure of the 
activity within the centres where emotion actually originates, 
will prove the eventual necessity either for complete con- 
firmation or final refutation of the psychonic theory or of any 
other theory of emotion We do not feel that it is at all 
hopeless to expect the future development of precision 
instruments that will make this type of measurement possible. 
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CHAPTER XIX 


Persomauty 

Part I : Personality Patterns and the Love Type 
Introductory 

Has a mechanical man any personahty ? Suppose it were 
possible to construct a robot capable of performing mechani- 
cally aU the acts which a human being performs. Would you 
say that such a robot possessed personality ? Probably the 
average person would deny that a mechanical device possessed 
personality no matter how sunilar the robot’s actions were to 
those of the human being. A machine, somehow, is popularly 
regarded as the exact antithesis of human personahty. We 
may say of a man, m everyday hie, “ he is only a machine, he 
lacks personahty " 

On the other hand, suppose a pet dog comes into the 
room and hcks his master’s hand. We speak of the dog as 
“ affectionate ” We thmk of him as bavmg an attractive 
canine personahty, perhaps more limited and primitive than 
our own, yet somehow resembhng it very closely. What 
attribute does the dog possess that entitles him to a 
“ personality ? ” What was lacking m the machme that is 
present in animals as well as m human beings, and which 
gives the popular suggestion of '* personahty ? " 

It seems to be a current concept that persons who are 
bubbling over with energy and activity, which has its source 
within such individual’s organism, possess a great deal of 
personahty. At the other extreme, persons who are seclusive 
and who go away from their fellows to ponder and day-dream 
by themselves are said to have " shut-m ” personalities The 
impUcation in this term would seem to be that these persons 
possess a great deal of personality withm themselves which is 
nevertheless shut off from outward expression. PereonaJity, 
then, is a term which seems to refer to fertain energies or 
496 
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activities within the organtstn which are present to a large 
degree in human beings, to a lesser degree m animals, and 
which are absent altogether from mechanical devices 

What then is the internal activity, the sum total of which is 
termed “ personality ? ” Evidentally it is the activity called 
" consciousness." More especially, according to popular ideas, 
the term " personality " is associated with emotional con- 
sciousness. The temperamental pnma donna, the captivating 
entertainer or social hostess, and the mtensely emotional poet 
are regarded as individuals with " lots of personahty " But 
it would not do to limit the defimtion of personahty to 
emotional consciousness alone. Human beings with giant 
intellects hke Einstein, Newton, and Edison would also be 
regarded as possessing a great deal of mtellectual personahty 
in the opinion of most thoughtful wnters. Also, confessed 
sensualists hke Petronius, Mark Antony, and Lord Byron have 
certainly been regarded as possessing striking personalities 
whose chief characteristic was the marked amount of sensory 
consaousness which they constantly sought to enhance. The 
real meanmg of the word “ personahty " therefore, as this 
word IS currently used, would seem to be the sum total of 
sensory, intellectual, and emotional consciousness possessed 
by a given mdividual. 

To identify personahty with consciousness would be a 
dangerously unsaentific proposal if consciousness itself 
were not objectively defined. According to our piecedmg 
definitions of consciousness as psychonic energy, it is not a 
mystenous attribute of the soul but rather consists of a 
special type of energy generated m the bram and central 
nervous S3rstem. When we say personality is consaousness, 
therefore, we really define personahty as the sum total of that 
energy withm the mdividual organism , consciousness, m fact, 
is the energy which is most mfluential m determining and 
directing all the organism's umt responses and part-reactions 
Personahty, according to this suggestion, is identical with the 
determining factor in each mdividual's life behaviour 

Perhaps a hundred years from now psychology may have 
devised instruments to study psychonic energj’^ or consaousness 
directly. Perhaps some sort of ray may be discovered capable 
of illuminating the various centres of the human bram so that 
photographs of what is going on there may be recorded. In 
that event human personality can be studied directly by 
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meastiring and anal3rzing the psjrchonic energy wfaidi occurs 
in various parts of the central nervous system under all the 
possible experimental conditions representing situations to 
which the individual is exposed m everyday life. Were such 
measurements and anal3rsis of personality possible, we might 
say that X's personahty was of such and sudi a type regardless 
of what X’s personality seemed to be in the opmion of various 
casual observers of X’s behaviour. X’s behaviour, in fact, 
would be predictable from the results of our study of X’s 
personality. We could then say naturally that X’s personality 
was one thing and his bodily behaviour another. 

At any given moment X’s outward or external behaviour 
might be expressive of his personality or it might not. It 
might be that certam parts of X's body were quiet or inactive. 
We could not say from casual observation whether this 
inactivity was brought about by central inhibition or merely 
by a local condition of subhnunal nervous excitation. Even 
if X’s body were extremely active we could not tell from 
external observation how many difierent types of nervous 
excitement were being integrated together to produce the 
visible activity In short, mere observation of X’s bodily 
activities at any given moment might reveal very httle 
mformation about X’s true personahty. 

Nevertheless, m the present condition of our psychological 
laboratones, we are forced to depend upon such objective 
observations of behaviour as are now possible m order to form 
judgments about our subject’s personahties. In other words, 
the only way psychology can objectively determine personahty 
at the present time is to study the mdividual’s imit responses 
according to the best available methods, and then try to 
discover further how the unit responses are put together in 
the general life behaviour of the individual. 

Persotudity Patterns 

So far we have talked about unit responses ; now we have 
to talk about the unit person. Unit responses bear certain 
definite relations to one another within the total behaviour of 
an individual. They are put together in certam patterns. 
No matter whether unit responses occur simultaneously or 
whether they occur successively, there is almost always some 
degree of pattern discemable m their mter-relationriiip. 

For example, let us return to the illustrations dted in 
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Chapter I. There we noted that a " bom republican " 
manifested various unit responses of Submission to his parents 
and Compliance with the opinions of his mdividual family 
group m early life, by endorsmg the Repubhcan party. These 
unit responses may have begun to occur at the age of five or 
six and probably continued up to voting age Thus habits of 
reaction were formed by repeated unit responses of a given 
type. Later, when this man voted, for the first tune, his umt 
response to the ballot was to mark the Republican nominees 
for election. This unit response was clearly related to the 
responses which proceeded it throughout childhood and youth. 
The unit response of voting the Republican ticket was, m fact, 
caused by the preceding responses. Here we find a casual 
relations^p between successive unit responses. This relation- 
ship is part of the total pattern which goes to make this man's 
personality. 

Agam let us anadyze the case of the man who kicked his dog 
because he had to get his own supper. Here we have two umt 
responses simultaneously occurring, namely, the response to 
the absent-wife-supper^etting situation, and the unit response 
to the dc^ jumping up on his master. Evidently in this case 
the Rage response controlled and directed the response to his 
dog which ordinarily would have been an affectionate one. 
An mter-acting relationship between these two responses was 
evidenced by the man’s behaviour. And this relationship 
helps to indicate a part of his total personahty pattern. 

Types of Personality Patterns 

Granted that unit responses become organized into a unit 
person or umt personality pattern, it becomes very convenient 
to postulate certam general types of personahty which may 
serve to simphfy what would otherwise be an impossibly 
complicated study of all possible personality patterns. This 
postulation of personality types has been attempted in a 
number of different ways. Different criteria for differentiating 
types of personality have been used m different systems of 
classification. We may safely assert that none of these 
sj^tems of personahty classification have proved very useful, 
hwause none of the criteria adopted have been sufficiently 
definite or objective. 

Some of the early Greek phUosopher-psychologists 
suggested personality types called “ sanguine," " phlegmatic," 
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choleric/' and " melancholic.” These suj^ested classifica- 
tions were probably based in reality upon everyday 
observations of expressions of emotion or emotional attitude. 
Persons who appeared habitually optimistic would be classified 
as sanguine, those given to sodden violent temper fits, as 
choleric, etc In an attempt to rationalize this system of 
classification and give it some ph3^cal basis, early writers 
attempted to find various conditions of the internal bodily 
secretions, such as bile, which would account for the class of 
personality observed. 

The system of personality types which has received most 
popular attention in recent years is that proposed by Jung. 
Tl^ system is extremely simple, consistmg of only two t3T)es, 
the introvert and the extrovert. The mtrovert is an individual 
wh(»e attention is habitually directed inward toward his own 
subjective states, his thoughts and feehngs. The introvert 
builds his conscious hfe about these subjective states as a 
centre. The extrovert is a person with precisely opposite 
tendencies. His attention is directed toward the outer world, 
and his conscious life centres about his perceptions of external 
reality Extroverts may be mechamcally inclmed with their 
chief focus of attention upon material thtt^s ; or they may be 
gregariously mclined with their chief attention focused upon 
people. T^ idea of Jung's is especially valuable m makmg 
psychopathic studies The degree of extroversion or intro- 
version serves as an excellent practical cnterion, in certain 
border hne states, between the mentally normal and the 
mentally abnormal. But it tells us very little indeed about 
the ordinary umt person whose attention is fairly vrell 
distributed between internal and external phenomena. Nor 
does Jung's classification fumirii any objective criterion 
whatsoever for analysis of personality pattern. 

A laige number of other classifications of personahty have 
been proposed which we shall make no attempt m the present 
volume to describe, beyond referring the student to the 
bibliography at the end of this chapter. 

In our own approach to this subject in the preceding 
section we noted that personahty pattern might be indicated m 
a rough way by psychological study and analysis of behaviour. 
We also noted m the two cases taken from Chapter I that 
behaviour thus studied reveals certain chronic or habitual 
relationships existing between difierent types of unit responses. 
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If, then, we can discover in this way the most general and most 
stable types of unit response relationships characteristic of 
different t}7pes of personalities, we shall have before us an 
objective classification of personality peculiarly revealatory 
of the innermost nature of the unit person. 

Let us repeat our reasoning as follows Personality is 
really the unit organization of consciousness. Flashes of 
consaousness accompany nearly every unit response. Practi- 
cally all unit responses are related in some way to other unit 
responses occurrmg simultaneoudy or successively. These 
relations between unit responses are determmed by more or 
less permanent types of connection between different types 
of unit responses. If these types of connections can be 
determined, then the correspondmg types of more or less 
permanent organization of consciousness can be determined 
for any given individual Therefore personality, which we 
have defined as unity of consciousness, can be objectively 
classified according to the types of connection, or integration 
between unit responses These tyjies of connection, then, 
which are to serve us as our types of personahty, must be 
discovered from a comprehensive study of any individual’s 
total behaviour 

For the sake of convenience let us group all unit responses 
into two classes — ^responses of love and responses of appetite. 
Love responses are normally evoked by pe^le and appetitive 
responses are naturally evoked by things. Love responses 
indude Inducement, Submission, Passion, Captivation and 
the combination of Passion and Captivation into unit Love 
response. Appetitive responses mclude Compliance, Domin- 
ance, Desire, Satisfaction and the combmation of Desire 
and Satisfaction into the unit response of Appetite. 

Now there are three different types of relationships which 
the writers have actually found existmg in different human 
personahties between love responses Eind appetitive responses 
These three relationships are as follows : 

I Love responses may control appetitive responses This 
is the type of personality organization which results in creative 
activity, as described in preceding chapters. No matter what 
type of creative work is accomplished, the ability to do such 
work is derived from a tjrpe of personality organization wherein 
the unit love responses are in control of the appetite responses. 

a. Love responses and appetitive responses may have 
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so fixed or permanent relationship one to the other. Certain 
types of people and all material objects may be responded to 
appetitively. A few people may call forth love responses 
on nearly all occasions. Or it may be that, in the case of 
selected individuals, love responses control responses of 
appetite while, in the case of all other persons, appetitive 
responses control love reactions. In any case there is no 
de^te unification of personahty pattern with either love 
responses or appetitive responses in control. 

3. Appetitive responses may control love responses. This 
is the tj^ie of personality organization which habitually uses 
other people for the subject's own selfish benefit. This type of 
person controls other people by mamfesting love behaviour 
toward them and subsequently utilizes other people’s love 
responses, thus evoked, by changing his behaviour into an 
appetitive pattern. All the emotional reversals mentioned 
in the fore-going chapters, as well as various disintegrations 
of the personahty pattern itself, inevitably result from this 
type of personality organization. 

We now have before us three proposed personahty types 
based upon the writer’s observations and case studies. For 
brevity’s sake we may name our three personality types : 
I. the love type, 2 the duplex type, and 3 the app^tive 
type. Let us now discuss each of these types in further 
detail with illustrative examples and cases. 

The Love Type 

We must first emphasize the fact that our three personahty 
t3q)es are only intended to classify mdividual personahties 
according to the type of relationship between love and 
appetitive responses, which most frequently prevails If 
we classify a person as belonging to the love type, for example, 
we do not in the least imply that such an individual’s love 
responses will control his appetitive responses upon all 
occasions and imder all possible circumstances. We only 
mean that, in the main, love responses are predominant. 
Under favourable conditions of the environment and on 
occasions when the personality is fairly well integrated to 
make a unit person, love responses will prevail. But under 
pecuhai emotional stresses and strains, under markedly 
un^voorable enviitHimental conditions, and during activities 
vdwn the personality is not functioning as a unit, appetitive 
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responses may frequently gain the ascendency. This pre- 
caution against plach^ too comprehensive an interpretation 
upon our proposed personality types is especially necessary 
in considering the love type of personality, smce this type 
represents the most complicated and highly evolved behaviour 
pattern attained by human beings, and consequently, hke 
other highly evolved states of biological balance, it is extremely 
difficult to mamtam. Ix>ve personalities require, for the 
most part, a protective environment, or at least a highly 
selective one. 

What sorts of individuals possess love type personality ? 
For the most part love personahties are hinited to women, 
creative artists, mtellectual ongmators, inventors, a few 
creative teachers and religionists, and, in general, very many 
young people of both sexes who have not yet been compelled 
to earn their own livmg, and still possess " youthful idealism ”. 

The love type personality of creative art’sts, and originators 
such as inventors and commeraal pioneers, is impersonal in 
its focus. That is to say, such individuals, though possessing 
love responses strong enough to control their appetitive 
responses and so fuse them mto a creative pattern, nevertheless 
direct their resulting creative activities, not toward their 
fellow human beings, but rather toward inammate materials 
and material creations. 

The above hst of people likely to possess love type personal- 
ities is by no means exhaustive There are, for example, 
humble fathers, country doctors, faithful supporters of Iwge 
families, and truly altruistic philanthropists who possess real 
love t}q>e personalities In general, we may say that all 
these love type individuals either live in an environment 
removed from business and social conflict or else possess 
sufficient resistance to withdraw emotionally from appetitive 
stimuli for a great part of the time. 

Women 

Women, as a sex, naturally possess love type personalities. 
Let us see what this means. It means, pnmanly, that nature 
has devised vmman’s body in such a way that its organs and 
stimulus mechanisms tend to build up love responses at the 
expense of appetitive responses In a previous chapter we 
have studied the procreative dnve tc^ether with the com- 
pound love responses which this drive automatically builds 
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np. We discovered that the stimulns mechanism concerned 
with menstruation and childbearing naturally evoked the unit 
responses of Passion, Captivation, and creative responses 
of both types. We also had occasion to note that the love 
responses, when thus evoked by woman's natural stimulus 
mechanisms, actually assume control over her appetitive 
responses in connection with the bearing and bringing up of 
children. A woman desires and dommates food material 
for the purpose of submitting to her child and carmg for him. 
She satisfies the child’s needs rather than her own. And she 
satisfies her own needs during the nursing penod m order to 
make proper nutnment for the baby Throughout all these 
natural activities of motherhood it is plam to be seen that 
the mother’s love responses control her appetitive reactions 
in such a way that whatever she acquires is passed on to the 
child and is acqmred for his sake rather than for her own. 
This relationship between love and appetite constitutes the 
love tjrpe of personahty as we have defined it. 

The love hfe of most women with their husbands similarly 
indicates control of the appetitive responses by the love 
responses withm the protective environment of the home. 
A wife is able to devote practically all her time and attention 
to serving the needs and comforts of her family. Wives of 
wealthy men, of course, are able to procure a sufficient number 
of servants to relieve themselves of all ph5rsical work, even 
includmg care of the children But the hfe of a poor woman 
with a husband and several children to care for, represents a 
long career of drudgery the results of which are almost exclus- 
ively devoted to the husband and the children and not to the 
wife herself. Under modem conditions the average wife is 
not compelled to drudge in this fashion smce the manual 
labour of housework has been greatly lightened by modem 
inventions and various commercial services such as laundries, 
bakeries, etc. Nevertheless a modem wife most frequently 
devotes a large share of her energies to pleasing her husband 
and serving his mterests and those of her children. She does 
these things, apparently, for the most part as true love 
responses and not as acts of compliance with necessity. 

It will probably be conceded without lengthy argument 
that a large majority of women devote themselves spontan- 
eously to the service of their loved ones along the lines just 
discnbed. But it is also obvious that these same women 
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frequently act selfishly and appetitively. When the appetitive 
responses, for example, are uppermost in a woman’s behaviour 
she may dominantly scold her children, berate her husband, 
make herself as disagreeable as possible for the purpose of 
accomplishing some selfish end of her own. Again, she may 
battle appetitively with other men’s wives for soaal prestige 
and recognition. She may frequently attempt to dommate 
women more fortunate than herself in some particular by 
making " catty " remarks about them and spreading malicious 
gossip about their alleged shortcommgs. All these reactions 
clearly evidence a control and complete subordination of the 
love responses by the appetitive behaviour elements But 
with the average woman these appetitive lapses represent 
but a comparatively small part of her total behaviour. More- 
over her appetitively controlled acts are more or less sporadic 
and unorganized as contrasted to the contmuous and highly 
organized love behaviour which centres about her husband 
and home Therefore, on the whole, we may still classify a 
majority of women as the love tjqie of personality despite 
their variations from this pattern at frequent mtervals 
A more senous question anses, however, m the case of the 
well-fed, socially promment wife of a wealthy man after she 
reaches the age of 45 or 50 Such a woman’s bodily love 
drives no longer compel her to seek love rather than appetite. 
She has contmuously tramed herself to seek physical posses- 
sions, social prestige, and aesthetic surroundings In short, 
she haa deliberately tramed and developed her appetitive 
responses while the natural power of her love responses baa 
been steadily diminishmg It seems probable that a great 
many women as they reach middle age definitely shift from 
the love type of personality to the appetitive t3q)e pattern for 
the reasons mentioned. 


Youths 

The scope of the present volume does not pemut comprehen- 
sive discu^on of other types of love personadities like youthful 
ideadists, creative airtists, creative teachers, amd religionists 
whose general and better organized hfe behaviour is controll^ 
by the love responses in much the same way as the behaviour 
of women just discussed. It may be said, however, that only 
youths during aulolescence and immediately following are 
activated by a tamgible bodily erotic drive compairable to that 
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of the female organism. At paberty, of course, the gonads 
undergo certain changes which result in a total alteration 
of the entire endocrine balance of the body. An excess of 
erotic hormones apparently appear withm the organism which 
result directly and indirectly in building up love responses 
in much the same way that a woman’s love responses are 
activated. This condition frequently lasts up to the age of 
twenty or even later In a majority of cases this temporary 
erotic drive is not strong enough to control the entire personal- 
ity. Youths, during adolescence and immediately following, 
are frequently selfish, thoughtless, and rebellious against all 
authority. Nevertheless their mtellectual interpretations 
of human beings frequently indicate a behef that love 
responses control human behaviour, or should control it. 
Youthful idealists believe that it does, and youthful radicals 
and pessimists become violently rebeUious because they 
subconsciously feel that love should control the human 
personality but does not This particular period of youth, 
therefore, is a pecuharly mteresting one for the psychologist 
in studying the evident conflict between love and appetitive 
responses for the eventual control of the personahty pattern. 

Intellectual Originators 

Let us consider for a moment, by way of contrast, the 
manner m which love responses control the behaviour of 
intellectual originators. 

Here we pass into a somewhat different category of love 
type personahties In the mstances so far considered, the 
personahty tjqie is not only based upon love responses but 
these responses are directed emotionally toward other people. 
The unit love-type responses of these personalities obviously 
include their own emotional part-reactions as their most 
predominant elements. This need not always be so , there 
are other love-type personalities in which the unit responses 
are chiefly composed of, or determined by, their own correlation 
or sensory part-reactions The objective criterion as to which 
subdivision of the love-type we are deahng with m any 
particular case, will be the doss of end result toward which the 
unit responses are directed, whether emotional relationships 
with other persons, the solving of mtellectual problems of 
science or philosophy, or the procuring of new sensory 
experiences. Under the present heading we have to deal with 
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those in whose unit love-type responses the mental part- 
reaction pla3rs the predominant role, as evidenced by the 
character of end result (intellectual construct) toward which 
these responses are directed 

We have already noted in the second chapter on Thought- 
Processes, that mtellect possesses two characteristic types of 
activity which we termed Knowmg and Realization. We may 
now go a step further and consider the creative activities of 
intellect when the appetitive mtellectual responses of Grasping 
and Comprehension (Knowing) are combmed with the 
intellectual love-type responses of Imagination and Explana- 
tion (Realization). 

We have already seen how the Passion response of a creative 
artist controls his Desire response so that he hterally gives 
htmsdf to the matenal that he desires to mould and re- 
shape mto his own pattern The true creative artist, in 
short, passionately surrenders himself to his art, to his 
work. 

In exactly the same way the mtellectual creator surrenders 
himself completely to the task of re-shaping the data he has 
grasped, mto his own pattern The task of mtellectual 
creation becomes for him an end in itself. He forgets every- 
thmg else for the tune being in the sheer joy and mtense effort 
of creating new intellectual masterpieces, new ideas, and new 
systems of thought. It matters not to the truly creative 
intellectual whether or not his creation will ever serve a 
practical purpose It matters not to such a man that the 
same amount of mental work applied to money-makmg 
activities would make him nch This type of person, for the 
very reason that his mtellectual love responses control those 
of Appetite, devotes his whole intellect without stint to the 
creation of new intellectual matenal. 

The entire creative process, however, begins and ends in 
his own brain. The intellectual creator is not concerned with 
objectifying his creation in tangible, concrete form, such as a 
mechanical device or invention. He is satisfied with his tdea 
for a mechanical device, as soon as he feels assured that the 
idea is perfected. Of course, some experimentation may be 
necessary to perfect the intellectual creation, as in the case of 
Newton. But Einstein, for example, once he became satisfied 
that his intellectnal creation of the Relativity Theory was 
perfect, secured the service of a collaborator to work out the 
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mathematical formulation of his theory. He has been 
content, moreover, for the most part, to leave the actual 
experimental proof of relativity to astronomers and other 
experimentalists. Thomas Edison long ago conceived the 
idea of talkmg pictures, introducing the pictures as an accom- 
paniment to his phonograph. But Miinsterberg and many 
practical picture producers maintained that sound and sight 
could never be combmed to give a popular form of entertain- 
ment, Edison appears to have accepted this verdict without 
contest He was perfectly satisfied with the perfection of his 
idea, which he felt assured was sound Whether the idea 
was applied in the field of practical showmanship was a 
matter of trivial importance to the great mtellectual creator. 
It is rarely indeed that an mtellectual creator manifests 
any considerable interest m anything outside the realm of 
ideas 

Further insight into the mtellectually creative type of 
personality may be gained by contrasting this sort of 
mdividual with other intellectual workers in scientific and 
practical fields. Several modem text books of psychology, 
for example, state frankly that the study of science m general 
and of psychology m particular, is motivated chiefly by the 
practical desire to control human behaviour for appetitive 
purposes. This assertion is doubtless true with regard to the 
wnters of these text books. Perhaps a majority of psycholo- 
gists, for example, shrewdly juicing that psychology, as the 
newest of the physical sciences, offers the greatest opportunity 
for individual achievement, proceed to elect psychology as 
their life-work in accordance with this practical judgment. 
This type of mdividual most fi'equently selects a subject for 
resear^ that is closely connected with some lucrative com- 
mercial field. One may guess that most intelligence tests, 
vocational tests, and similar practical devices have had their 
origin m motives of this kind Again, the scientist's appetitive 
motivation may be of a more subtle sort He may undertake 
researches calculated to bring him academic preferment. 
He may publish his research results without any serious 
attempt to interpret them or to use his material for the 
creation of a new saentific theory. Such an individual's 
intellectual love respemses are not in control of his mtellectual 
respmises of appetitive type. He is not an intellectual 
creator or originator. 
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Th» Inventor 

Finally, we may consider still another type of creative 
personality, the inventor The typical inventor “ thinks 
with his hands.” He does not retire to his study with blue 
prmts and mathematical data piled high on his desk and 
proceed to think out his proposed mvention mentally He 
goes to his shop and begins handling and manipulating the 
various tools and existing mechamcal deinces that he hopes 
to use in working out something new. 

Many inventors, when called upon to explain the principles 
and commercial advantages of their inventions, are unable to 
do so Their attempted explanations are apt to be incoherent, 
inadequate, and even ignorant. Yet the same inventor who 
fails to explam his device m coherent terms, can alwa3rs see 
how the machine works in minute detail. His sensory 
perceptions apparently arrange themselves in ongmal and 
creative patterns while he is working over his apparatus. 
His emotional part-reactions may be dull, his mtellectual 
part-reactions may be missing almost altogether, yet his 
sensory part-reactions will always be found keen, sensitive, 
and prolific. The suggestion follows that our typical inventor 
is a creative person of sensory type That is to say, an 
inventor is an individual whose sensory part-reactions play 
the most prominent part m his unit responses and whose love- 
t}q>e responses predominate over and control his responses of 
appetitive variety. 

One objection to this classification of the typical inventor’s 
personality pattern will arise immediately in the minds of 
many students. The inventor, who works largely with his 
hands as we have seen, appears to be predominantly a man of 
action He might be descnbed, in fact, as a “ motor type ” 
person in many psychological classifications of personalities, 
especially in behaviouristic ones. 

Why, then, should we classify him as a sensory type 
personality ? Our answer to this objection must refer once 
again to our initial defimtion of personality Personality 
was defined as the pattern of consciousness. Gross bodily 
behaviour is not m itself conscious, except in so far as it is 
brought about by unit responses that include part-reactions 
of consciousness. The inventor’s physical activity over his 
machine, therefore, is not really a part of his personality, but 
only a ^miptom or a result of his personality. To describe 
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the inventor as a motor type personality would be to classify 
him according to his bodily bdiavionr and not according to 
his prevailing type of consciousness. 

There is a further objection to be met. The inventor, in 
common with the athlete, the phjrsical labourer, and other 
phyi^cally active types, must possess an organism whose 
“ hidden machinery " on the motor side is peculiarly active. 
The motor excitations of a ph3^ically active individual must 
be relatively mOTe intense than is the case with other types 
of persons. If the mventor’s nervous system is intensely 
activated on the motor side, and if motor psychonic energy 
is actually motation or emotional consciousness, why should 
the inventor prove a relatively unemotional type of individual ? 
Why, in fact, should the athlete, the mechanic, the peasant 
worl^g in the fields, and nearly ^ other classes of physically 
active persons, reveal themselves as comparatively un- 
emotional in their consciousness ? 

Many students m classroom discussion of the psychonic 
theory of emotion as motor consciousness, have advanced 
arguments similar to those contamed in the last paragraph. 
The answer is simple, although not obnous Intense physical 
activity depends, not upon the complexity of impulse 
integration m the motor centres of the brain, but rather upon 
the simpheity of such integrations. Schematically speaking, 
the motor type of person is one whose motor centres afiord 
the clearest and most umnterrupted paths between the 
correlation centres and the efferent nerve trunks. The more 
rapidly and easily the nervous excitations, or impulses, are 
permitted to pass through the motor centres and out into 
the motor nerves leading to the muscles and other effector 
organs, the greater will be the muscular and effector activity. 
In short, the simpler the integrative pattern in the motor 
centres, the greater and more constant the bodily activity 
will be. Now motor consaousness, or motation, does not 
depend upon efferent nerve excitation, but rather upon the 
amount of integrative activity in the motor centres, according 
to the psychonic theory of consciousness The more complex 
the integrative pattern, therefore, the more varied and complex 
will be the emotional eiqierience of the individuaL And the 
simpler the integrations, the simpler and less varied will be 
the emotional consciousness. 

According to the predictions of the psydumic theory, them 
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we shoTild expect to find “ motor type ” individuals possesang 
intense but very simple emotions. The nervous excitement 
in their motor centres might at times become intense, but must 
at all tunes remain integratively simple and direct. The 
moment motor mtegrations become comphcated with numerous 
conflicts and alliances of psychonic impulses having their 
origin m various and difierent parts of the central nervous 
system, the moment, that is, that emotional expenence 
becomes varied and complex, at that moment bodily activity 
must become irregular, variable, and less smoothly 
co-ordinated. Expressing this in psychonic terms, we would 
say that the more emotional a given umt response became, 
the less efficient and the less extensive the final bodily action 
would tend to be. 

The actual facts, therefore, appear to bear out the psychomc 
theory. Inventors and other action-t}^ people show smooth, 
qmck, and effective bodily actions and movements. Theu 
emotions are apt to be strong but very simple. When their 
emotions become more comphcated and more vaned in 
pattern, their physical activities become correspondingly 
interrupted and less efficient. In fact, so many observers 
have noted the correspondence between emotionality and 
diminution of final bodily activity that many theones have 
described emotion as due to the blocking of motor impulses 
in the central nervous system. The early psychologists 
frequently attributed feehng and emotion to the blocking 
of instinctive action. These observations are qmte in accord 
with the psychonic theory of motor consciousness as emotion. 

Having discussed our justification for classifying “ action 
tjqie ” people as possessing preponderantly sensory person- 
alities, let us complete our analysis of the typical mventor. 
It is especially obvious that m his case the sensory part- 
reaction IS highly determinative of the entire response ; what 
he does, in fact, is to combme the sensory impressions he 
receives from the manimate objects he deals with, into new 
and original patterns, and thus he origmates novel, mechanical 
devices. The devising of these contrivances essentially 
represents new combinations of sensory impressions. 

In this activity there are two elements, the sensory aware- 
ness per se and the perception or synthesizing of many 
sensations mto a umt group or pattern. Sensory acuity 
•tself may be compared to the Grasping activities of the 



5ia INTEGRATIVE PSYCHOLOGY 

intellect •, while perceptive synthesis seems comparaUe to 
the intellective process of Imagination. The inventor, 
according to our analysis, represents a type of individual 
whose sensory responses and perceptive responses are combined 
in a creative pattern Perception responses would represent 
the love type reactions while sensation itself would represent 
the acquisitive or appetitive type responses. We would not, 
however, insist too strongly upon this analogy, smce perception, 
after all, is a correlation function and the inventor is a sensory 
type. However, he is not only a sensory type, but a creative 
or love type as^ell; what makes him a love type is the 
creative synthesis of his sensations, and what makes him a 
sensory type is the fact that this synthesis uses as its 
materials, not concepts or emotional relationships, but 
sensory impressions 

The inventor devotes himself to his own variety of creative 
task as unreservedly as the mtellectual creator surrenders 
himself to ideational creation or the creative artist to creations 
of an emotional kmd. The mventor is thoroughly content to 
work out his invention for its own sake. He is obhvious to 
practical matters as a rule and prone to neglect domestic 
duties and mterests. His personahty outside his mventive 
activities is hkely to be childish and simple Inventors are 
proverbially impecunious and usually make little money 
out of their own mventions. All these behaviour character- 
istics indicate an exclusive absorption m their inventive 
creations This surrender of the entu:e personality to creative 
work regardless of all other considerations seems to be the 
outstanding behaviour characteristic of all personalities 
whose love responses predominate over responses of appetite 
and control them for the most part throughout the personality 
pattern. 


The Subdivision of Personality Types 

In the foregomg sections we have analyzed a few examples 
of the so-called love type of personality. Our analysis 
revealed that there is a large class of persons whose love type 
responses in ordinary circumstances do control their appetitive 
responses ; and that this is particularly true in those type 
situations that furnish the key to the consistent pattern of 
their life behaviour and activities. We have also found that 
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this love response control can occur in the three difierent 
cases when any one of the three basic divisions of consciousness 
predominates and determines the dtrectton in winch the love- 
controlled behaviour is to be focussed. 

In all three divisions of conscious predommance we found 
that control of appetite by love responses resulted in some 
sort of creative behaviour, the sort being detemuned by which 
kind of consciousness was most miluential m the entire unit 
response. The inventor was cited as an example of love, 
type personality with sensory part-reactions predominatmg 
in a majonty, or in the most typical mstances, of bis umt 
responses. The scientific or mtellectual ongmator was used 
as an example of a love type personality with intellectual 
part-reactions predommatmg throughout the characteristic 
pattern of umt responses. Women, creative artists, youthful 
idealists, and altruistic teachers and religionists, were 
mentioned as examples of love-ts^ie personality whose 
emotional part-reactions predominated throughout their most 
important groups of unit responses In reviewing all the 
subdivisions of love type personahty we may note that the 
behaviour fields of their t3ipical activities seemed accurately 
to reflect the division of consciousness predommatmg within 
the personality 

Our behaviouristic cnterion, therefore, of the love type in 
general would be genuine creative activity indulged m for its 
own sake. Our behaviouristic criterion for the sensory, 
intellectual, and emotional tj^pes within the general love type 
personahty, would be the class of matenal or stimuh dealt 
with during the creative procedure. We shall meet with 
these same three subdivisions agam m considenng the other 
mam personality types, and thus we may outline a simple 
scheme for classification of personality, in the followmg 
table (p. 514) : 
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Fioou 46 

CbunficahoH of PtrsoniUity Pa tt mmt 


caLissirroA.TioN op PSBSoNAunr pattsrnsii 


Bab-Ohiw 

Ommui. IV 

m or PsaaoHAurr 


Lotb Type 

AppetltlTe Type 

Duplex Type 

Sennrr 

Inrenton 

Creative arttwne 
Sgoi^kyloK amateur 

Many aiohiteote, interior 
deooratore. etc 

See ncme 47 

See Flsnre 48 

IntcUectiul 

CreatlTe eoientlate 

Oonitmodve 

philoeophen 

Intelleotnal creator* and 
oiteinatoi* in field* of 
eodolon, economioa, 
poliUM eoonomy, 
Bteratnre, etc. 



Xmotloiua 1 

Majority of normal 

YonUifal IdeaUste 

Creative artlats 
OonatraoUre reUslonifta 






CHAPTER XX 


Personality 

Part II : ApPETinvE and Duplex Types 
Apjietitive Type Personality 

Before discussing the duplex, or intermediate t3rpe, it seems 
advisable to an^yze the appetitive type of personality 
which stands in most extreme contrast to the love type just 
considered. In our discussion of the love ts^pe we noted 
throughout that both Appetite and Love responses were 
present and united in an habitual behaviour pattern with the 
Love responses m control. In just the same way, during 
our discussion of the appetitive type personality we must 
remember that responses of Love are present but are controlled 
by responses of Appetite The appetitive type personality is 
not to be confused with less unified personalities where simple 
Appetite responses most frequently occur by themselves 
without any subservient love response. 

In considering love type personahties we noted that a 
majority of this type were women, smce nature’s stimulus 
mechanisms for bringmg about love control of the appetitive 
responses appear most prominently in the female organism. 
We may now note that a great majority of appetitive type 
personalities are men. The only reason which we can give for 
this observed fact seems to be a negative one, that is to say, the 
absence of special procreative drive mechanisms in the male 
organism. It may be also that male hunger hormones are 
more potent than female and that male hunger pangs are more 
intense and of somewhat longer duration. The writers have 
accumulated some evidence indicating such conclusions but 
not enough to support a definite assertion to that effect. Not 
all men, by any means, have appetitive personalities, and 
many women, on the other hand, possess personalities distinctly 
belonging to this tjrpe. Nevertheless there would seem to 
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be an inherent tendency in the male oiganism to develop 
appetitive type personality. 

Besides a great many men of all classes and occupations we 
might suggest the following classes of individuals as examples 
of appetitive t3rpe personality Pleasure-seekers of both sexes 
who obtain their pleasure by using other people, as in 
prostitution and pleasure-seeking sex affairs without love ; 
" society ’* people, where the social company of other people 
is used to promote the society person's own prestige and 
reputation ; " gladhanders," gigolos, " yes men,” sycophants, 
*' gold diggers," and persons who entertain, go to church, and 
join clubs and societies for the purpose of reaping appetitive 
benefits from the people thus contacted ; destructive critics 
of art, many pohtidans and a majonty of business people of 
both sexes ; habitual gossips, scandal mongers, and persons 
who pry into other people’s affairs and personahties and 
obtam confidences merely to gain superionty or appetitive 
ascendancy of some kind over the other individuals, this class 
of persons including many social workers, psycho-anal)rsts, 
and psychologists ; finally, all dependent relatives, wives, and 
other dependents who manifest affection toward their patrons 
in order to be supported by them, but do not love the patron 
for his own sake regardless of financial advantage. 

This is only a partial list of the many classes of individuals 
whose life b^aviour is organized on the principle of using a 
love control of others for their own self interest. It will, of 
course, be impossible to analyze in detail any considerable 
number of these different clas.ses of appetitive type person- 
alities. We may, however, consider briefly one example of 
each of our subdivisions of appetitive t3T)e personifies, 
namely, emotional type, intellectual type, and sensory t}^. 

Sensory AppeMive Types 

A unit person of this type reacts ultimately to money, or 
things. The controlling reactions in every response pattern 
consist of Desires to possess material property but this is not 
all of the response. Appetitive type personalities do not seek 
to deal directly with the material objects to be acquired or 
manipulated. Appetitive type personalities almost invariably 
attempt to use other people to do the actual acquiring or 
manipulating of material objects and themselves profit by the 
results of other people's la^nr. Responses of genuine love 
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t5rpe are shown toward the people to be used. But unit 
responses of Desire and Satisfaction toward money and 
possessions predominate over and control the love responses 
to people, so that when the behaviour pattern is complete the 
love type relationship with people is continued or discontinued 
accordmg to the degree of material profit obtained from the 
relation^p. Thus Love responses become an essential part 
of the profit-seeking pattern but always under the control of 
appetitive responses. 

Perhaps a majority of business men possess a typical 
personality pattern of this class, which, whether justly or not, 
is typified in the popular mmd by the Hebrew man of business. 
Jewish merchants and moneymakers have been noted through- 
out history for their complete self-absorption in busmess as 
well as for their success in driving ^arp and profitable bargains. 
This type of business man, moreover, is not a pioneer like the 
miner, the rancher, the cattle man, or the farmer. On the 
contrary, the Jewish business man is found almost exclusively 
in densely populated areas where a maximum of contact with 
other people is assured He is essentially social in his habits 
and methods of business. He is an habitual and very successful 
inducer of other people. Throughout his busmess career he 
uses this Inducement or persuasive ability to persuade other 
people to buy his goods and pay the pnce demanded for them. 
Business men of this type seldom if ever try to force their wares 
upon other people by dominant methods. There is another 
type of business man who constantly seeks monopolies 
(^ciliated to compel other people to pay high prices, and who, 
if necessary, attempts actually to destroy the property of 
those who do not submit to his demands But the Jewish 
business man does not do this. He relies habitually upon 
high-power sales talk and persuasion, often of a very subtle 
variety. 

This tj^ of business man also is quite wilhng to submit to 
other people if he can make a profit or avoid a loss by so doing. 
If the owner of some desirable merchandise demands an 
unreasonably high price for it, the Jewish busmess man wiH 
pay the pnce provided the seller convinces him that the 
goods are in great demand. He does not seek as a rule to 
determine the demand by a careful scientific survey of the 
market. He bases his judgment almost altogether upon the 
personal appeal of the seller’s arguments, Le. his unit response 
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is a snbmissive one when the seller’s Indncement is strong 
enongh. He frequently uses, as a secondary criterion, the 
degree to which other business men are wilhng to submit to 
this same seller. That is to say, if a Jewish business man 
becomes convinced that some of his business rivals are 
sufficiently impressed with the seller's argument to submit to 
his demand, his own submissive response is greatly intensified. 
He tends to submit both to the seller and to the judgment of 
those of his business rivals whom he particularly admires. 

One actual instance of this type of reaction which has come 
to OUT attention is as follows. A magazine story had been on 
the market for a number of years at a nominal price No one 
wanted to buy it. At last the wholly individual needs of a 
large motion picture producing company caused this company 
to make an offer for the story. Immediately the Jewish 
executive of another company who had turned the story down 
several times and who had no especial need for it, bought the 
story at about ten times its former market price. The essential 
point to be noted in this behaviour is the fact that the story 
was not judged on its own property evaluation with respect 
to the business needs of the purchaser Instead, the purchaser 
showed a unit response of personal Submission to the judgment 
of a business rival for whom he had great respect. The fact 
that this rival’s judgment in wantmg to acquire the story was 
not based upon the general value of the story but rather upon 
special and peculiar business needs was not known, of course, 
to the purchaser. In cases of this kmd the Appetitive 
combination of unit responses could not stand alone without 
making use of a personal Love reaction to another mdividual. 
Instances of this type show the extreme stability and closeness 
of integration of the typical appetitive personality pattern. 

There is another interesting response element prominent in 
the behaviour described, and that is over-compliance. The 
extensive use of Submission ultimately controlled by Appetite 
turns a good part of the Submission into Compliance response. 
The purchaser who paid a high price for a worthless story no 
doubt complied, to a great extent, with what seemed to him 
to be the necessity of pa}dng dearly or losing an article which 
mig^t bring him a big profit if purchased. This over- 
comjdiance development, in this particular type of personality, 
frequently results in Fear, and this type of posonality is 
cemmonly subject to states of almost chronic Fear emotion. 
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It also results in frequent 3nelding to antagonistic threats 
which might easily be disregarded if considered objectively on 
their own merits. 

This appetitive t}^* of personality frequently expresses 
itself in business in stiU another fashion A yoimger or less 
influential man attaches himself personally to the service of 
another man who bids fair to become successful and wealthy. 
In such cases the unit Love responses are knit mto a pattern 
which might properly be called Passion response, though 
without any imphcation of erotic physical relationship. 
A shrewd young business man of this type frequently detects 
potentialities of success in his patron long before success is 
actually achieved. At the beginning it may look to the 
outsider like a case of spontaneous friendship and admiration, 
but in the cases investigated by the writers the younger men 
have readily explained that they had attached themselves to 
the other man because they beheved m his success and there- 
fore felt that their own careers lay m that direction. Several 
cases of this sort also have been observed wherem the patron's 
business hopes were frustrated, the younger man immediately 
deserting him and forming personal attachments to someone 
else. In these cases it is very plam that appetitive responses 
were always m control, but that Love responses dways 
appeared to be a necessary and essential part of the unit 
b^aviour pattern. The writers have found in several cases 
that the young men just described considered that an appetitive 
purpose for their attachment to another individual must 
always be present in order to justify their Submission to the 
patron. Ihis mdicates that lie appetitive type personality 
pattern is a deeply mwrought one and does not consist merely 
m isolated actions performed for reasons of temporary 
expediency. 

We may now generalize with respect to the outstanding 
characteristics of the appetitive type personality above 
described. Throughout the behaviour considered two distmct 
sets of unit responses appear. The first group of unit responses 
are reactions to people. The second are reactions to thmgs. 
These two groups of umt responses are only successively 
connected together. They are not fused mto a single new 
type of complex unit response possessing new characteristics 
and attributes as in the Love type personahty previously 
considered, where Love and Appetite responses umte to form 
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creative behaviour. In the appetitive type of combination, 
reactions to things control reactions to people, yet people are 
not treated as things, as they were, for example, by the early 
Roman military conquerors People are properly reacted to 
with Love responses just msofar as they are able to serve the 
ultimate appetitive purposes which control the entire behaviour 
pattern. The moment a person ceases to serve this ultimate 
appetitive purpose he is either completely disregarded or else 
reacted to dominantly as an antagonistic thing or obstacle 
The appetitive type personahty is an eminently successful 
one, within lunits, with respect to its acquisitive accomplish- 
ments. Persons of this type are able to acquire much money 
and matenal property because that is the single purpose 
toward which the entire behaviour pattern is directed. 
Moreover, this type of personality is able to accomplish its 
single purpose with a minimum of effort and conffict, because 
other people are not treated dominantly but are mduced and 
submitted to in ways calculated to make them serve the 
ultimate purpose of the appetitive type individual 
The limitations m the objective efficiency of this type of 
personahty he almost wholly m the degree to which other 
people are able to perceive the ultimate purposes of the 
appetitive type individual Appetitive type persons under- 
stand one another’s ultimate purposes quite thoroughly but 
still accept them as legitimate A tborough-gomg appetitive 
tjrpe person does not resent the fact that another mdividual 
of the same type is seeking to use him for an ultimate end. 
That seems to him justifiable and natural His only concern, 
therefore, is to attempt to control his deahngs with the other 
fellow in such a way that the balance of advantage will be on 
his own side. But Love tjpe personahties and duplex type 
personahties do not react m this way to appetitive type 
persons. They do not accept as legitimate the use of one 
person to serve the appetitive purposes of another. Therefore, 
when they detect the presence of an ulterior purpose they 
cease to respond with Love reactions to the persuasions and 
Inducements of the appetitive type person. They then cease 
to deal with the appetitive person altogether or else b^;in to 
react dominantly to him as though he were not a person at all 
but a thing. It would seem to the writers that this mutual 
misunderstanding of two fundamentally different types of 
personality is the true psychological cause underlying the 
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age-old conflict between Jews and Gentiles. When persons 
who do not themselves possess appetitive type personality 
perceive that they have been used without their knowledge 
for the appetitive benefit of another person, their dominant 
resentment knows no bounds Themselves lacking the 
requisite personality traits to master the appetitive type 
individual by his own methods, a non-appetitive t3q)e person 
resorts perforce to Dominance and ph5reical violence. 

There is a rare type of duplex personality which possesses 
sufficient psychological insight to discover the ultimate 
purposes of the appetitive type person before these purposes are 
accomplished. The duplex person then resorts immediately 
to Dominance This dominant attitude effectively prevents 
the appetitive type person from using the duplex person 
Also the appetitive t3pe mdividual, true to his personahty 
pattern, finds himself unable to deal with his opponent by 
methods of direct Dommance Agam running true to his 
complex type of behaviour, he attempts to propitiate the 
dommant duplex person by increased use of both Submission 
and Inducement, which methods of treatment are totally 
ineffective as long as the duplex person maintams his dommant 
attitude The duplex mdividual in this case wins his pomt 
and the appetitive type person, runmng true to form, admires 
him for it. This would seem to the writers to explam the 
frequently successful business partnerships between Jews and 
Irish, the Jews representmg the appetitive type personahty 
and the Irish the duplex personality with very strongly 
developed Dommance responses 

There remains to discuss our justification for classifying 
the appetitive type busmess man as an essentially sensory 
personify We may admit, in the first place, that many 
persons of this tjqie are extremely emotional. But the more 
successful persons in the class descnbed exhibit a fundamental 
coldness which characterises their most successful business 
behaviour and which is lost most frequently when their 
business responses are thwarted or unsuccessful The typical 
appetitive person, while frequently mamfesting the appearance 
of emotion for the purpose of mal^g his Inducements of other 
people more impressive, nevertheless appears to maintain a 
predominant sensory consciousness responding with extreme 
flexibility to sensory changes in the stimulus situation. In 
act, his business efficfiency is to a great extent dependent upon 
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this sensory control of behaviour. Furthermore, nothing is 
more obvious than that the interests of this personality type 
are primarily concerned with money, in the sense that then 
subjective scale of values uses money as its fundamental 
criterion of value. 

What, then, is money ? It is, of course, a medium of 
exchange and thus a s3mibol representing other things. Before 
the invention of money, the appetitive sensory type personality 
dealt with actual objects such as cattle, sheep, clothing, shoes, 
com, and other material commodities. These were dealt with 
directly; the man who accumulated the largest number of 
objects, such as herds of cattle and merchandise caravans in 
actual operation, as his personal property, was considered by 
the sensory appetitive type as the most successful. When it 
was found more convenient to do away with the system of 
direct barter, money was invented to stand for and represent 
any and all of the objects formerly dealt with directly. Thus 
money is directly translatable mto cattle or clothing, or any 
of the vast number of commodities toward which the energy 
and behaviour of this type of personahty is directed. Money, 
in fact, is only a symbol for things , and thus we may say that 
he whose primary mterests are monetary, is a sensory type, 
since his activities are characteristically focussed upon sensory 
objects. 

With regard to this type, emotion represents an impedmg 
factor which must be minimized at all tunes to make his 
behaviour successful This type of individual also frequently 
manifests a large amount of mtellectual consciousn^ but 
when the personality balance swmgs from the sensory to the 
intellectual we find the appetitive type person desertmg his 
business pursmts and devotmg himself to scientific or academic 
interests. In the main, we may safely say that the eminently 
successful appetitive type business man possesses a pre- 
dominantly sensory personality with quick decisive physical 
action and strongly developed, intense, but simple emotions, 
which we previou^y noted as characteristic of the inventor 
or sensory Love ty^ personahty. 

Emotional Appetitive Types 

We may next consider the emotional class of appetitive 
type persons, because this class overlaps considerably the 
seuBoiy appetitive type. The controUi^ reactions in the 
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important unit response patterns of emotional appetitive type 
personalities consist of Desires to obtain pleasant emotional 
stimulation A umt person of this type seeks ultimately to 
experience the emotions of Dominance and Satisfaction. A 
stimulus to Desire also may be the ultimate purpose of such 
individuals’ behaviour But the ultimately desired appetitive 
emotions must be obtained, as in the sensory type personality, 
by control of other people through their Love responses. It 
seems to be a curious fact repeatedly observed by the writers 
that appetitive type persons who seek emotional gratification 
above idl else seldom seek such gratifications by mere eating, 
drinking, or pos.session of beautiful objects, devoid of any 
accompanying and subsidiary emotional contacts with other 
human beings. The appetitive emotional tjpe mdividual 
may revel m food and drink but to obtam his ultimate enjoy- 
ment he must eat and drink with other people and if possible 
at their expense. In the same way the emotional appetitive 
type person of male sex habitually uses the Love responses of 
women to establish Doiranance mastery over them and then 
throw them aside after they have served the pleasure of the 
moment Actual enjojment of the process of seduction of a 
woman means that Captivation or Passion responses are bemg 
used by the man to put the woman m a situation where he can 
dominate her 

In this respect, enjoyment of seduction for its own sake 
so to speak, is to be clearly distinguished from mere Captiva- 
tion or Passion emotion which is so mtense that scruples 
and consequences are forgotten. Cruelty and sadism are 
personality traits which naturally associate themselves with 
appetitive behaviour of the tjqie just mentioned Another 
form which this same appetitive use of Love responses 
frequently takes m this class of personality, is use of parental 
afiection for the ultimate purpose of experiencing egotistical 
Satisfaction in the success^ accomplishment of the ofEsprmg. 
This appetitive type personahty trait is found in men who 
indulge and pamper an only son, exaggerating his abilities and 
successes not because they are genumely devoted to the son’s 
welfare but because the son's success may carry on the father’s 
and reflect added glory and prestige upon the father’s ego. 

The same trait is also found in mothers of the appetitive 
emotional type, whose Love responses toward their ^ughters 
are governed by the persuasion that these daughters are their 
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possessions. The daughter, if physically presentable, may 
constitute an ornamental possession and be used to increase 
the mother's social prestige (Dominance) over her associates 
and, as she calls them, friend. This use of the daughter is 
accomplished by means of Love responses m which flattery 
and actual care for the daughter's appearance and advantage 
may play leadmg parts These responses, however, are 
ultimately directed toward the daughter, not as a human 
person, but as a thing, the possession of which continues to 
inhere in the mother The controlling element in this Appetite- 
Love combination response toward the daughter becomes 
ezceedmgly apparent when it is no longer possible for the 
mother to make use of the daughter for appetitive purposes. 
This may occur if the daughter mames a man possessing 
neither social ambitions nor abihties, or if she eventually 
decides that she has a better use for her time and energies than 
the continual furtherance of her mother's appetitive interests. 
In such cases the mother’s Love responses become reversed, 
and frequently a bitter Hatred pattern replaces the former 
Love element m her responses 
So far we have only mentioned illustrative personality traits 
belonging to the appetitive emotional class under discussion. 
Let us now seek an example of a unit personahty whose 
principal behaviour consists of Appetite responses dominatmg 
over and controUmg Love responses A certain type of stage 
performer exemplifies the personality type under discussion. 
In an earlier chapter we have distinguished between creative 
artists who originate stories, plays, and other works of art, 
and the transforming artists who enact these ongmal creations 
in such a way that they are impressed effectively upon the 
minds of the pubhc. Some of these actors and actresses whom 
we have classified as transforming artists are genumely creative 
individuals with Love type personalities. These performers 
are known in the profession as " good troupers.” Their 
primary purpose on the stage is to give the public good enter- 
tainment ; no matter what their own pnvate gnef or suffering 
may be, they compel themselves to follow that basic ethic of 
the stage, " on with the show.” In other words, the public 
is to be considered first and it is up to the stage performers 
to give the audience the best that is in them, regardless of 
their own personal feelings. The type of personality \^ich 
is habitually capable of this creative attitude is a Love type 
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personality closely resembling that of the mother who is ready 
at all times to take care of the welfare and happiness of her 
child, regardless of her own interests or appetitive enjojonent. 

But there is another type of stage performer who really 
cares nothing for his audiences except insofar as they serve 
to inflate his already over-developed ego On the stage this 
type of person may appear gracious, chamung, and of an 
altogether delightful personality ; the audience respondmg 
to this stage or screen personality applauds vociferously and 
lauds the actor to high heaven With the aid of the proper 
puhhaty such an actor or actress may receive an mcredihle 
amount of hero worship from multitudes of people, yet the 
moment the curtain is down or the camera is “ cut ", the 
controlhng appetitive side of such personahties appears The 
same person who has used his Love responses on the stage 
to captivate an audience, now becomes rude, " up stage ”, 
and utterly bombastic toward his fellow performers, business 
associates, and friends. He talks only of his own abihty and 
success. He demands the most servile flattery from those 
who wish to associate with his greatness. He exUbits extreme 
jealousy toward other performers who seem hkely to share 
his glory m the slightest degree He insists, for example, 
upon facing the camera throughout all the big scenes of the 
motion picture drama regardless of the appropriateness of such 
grouping to the story. Even on the stage he may curse 
fellow actors in an undertone m order to throw them off their 
balance and render their performance comparatively less 
effective than his own Actors and actresses of this type 
frequently demand revision of the play m order to give them 
bigger scenes and deprive other performers of any chance 
to shine. Off the stage such mdividuals are unifoimly vam, 
inconsiderate of others, and egotistical to an extreme which 
is almost unbdieveable. 

In the behaviour described above it is easy to see that the 
controlling responses are appetitive and also that the emotional 
element in the total unit response tends to predommate. 
The charming affabihty which this type of actor or actress 
expresses on the stage, is used to control the people in the 
audience and to make them render emotional tribute, m 
precisely the same way that Inducement and Submission 
responses are used by appetitive type busmess men to control 
their customers and make them pay numey tribute to the 
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successful inducer. The appetitive type personality pattesn 
is essentially the same in both cases. The chief difierence 
lies in the type of appetitive tribute ultimately sought. The 
business man wants money, the actor wants praise which will 
give him the emotional experience of dominant superiority 
over his fellows. Of course, the business m a n may incidentally 
desire prestige, and the actor incidentally desires a high salary. 
But the publicity value of a high salary frequently means 
more to an actor of an appetitive type than the money itself, 
and he nearly alwasrs spends his earnings lavishly and even 
generously, to purchase still more dommant prestige from 
those on whom the money is spent or before whom his 
extravagant possessions are exhibited There seems httle 
doubt about the fact that appetitive type emotional values 
constitute the ultimate purpose of this very marked class of 
personahty. 

We may note incidentally that appetitive personahties of 
emotional type are likely to be successful in attainmg their 
ultimate objects in precisely the same way that appetitive 
type business men are successful Also they are subject to 
precisely the same limitations m their success If the theatre- 
going and motion picture public discover the ultimate appeti- 
tive personality traits of a favourite actor or actress, that 
performer’s populanty immediately begins to wane. A 
single story in the newspaper or magazme relatmg some cruel, 
snobbish, or meanly selfish act performed off stage by a popular 
idol, may precipitate the idol's fall from popular favour. Of 
course tMs is less likely to be true if the appetitive t3rpe 
individual thus unmasked is a character actor who usually 
pla}^ the part of a viUam or “ heavy ”, but on the other hand 
such an actor is never likely to attain the greatest heights 
of popular adulation, nor is tie actor or actress who is willing 
habitually to play the villain, likely to possess an appetitive 
type personality In general we may lay down the rule that 
the success of the appetitive type actor m winmng popular 
favour depends fundamentally upon concealment from the 
public of his ultimately controlling appetitive personality 
traits. 

InteUectual Appetitive Types 

It is difficult to discover an intellectual appetitive type 
person whose mtellectual activities and achievements are of 
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a deep or weighty nature. Most persons of really profound 
intellect appear to be of either duplex or love type personal- 
ities, their intellectual output being either frankly icono- 
clastic or definitely creative correspondingly There is, 
however, a certain type of distinctly intellectu^ person who 
does not delve too deeply into the mental subject matter at 
hand, whose personality t}^ seems to be distmctly appetitive. 
This sort of personality is found in many different intellectual 
and semi-intellectual fields There is, for example, the news- 
paper reporter whose ultimate ambition is to learn more facts 
than his nvals, but who proceeds to gather these facts on most 
occasions by making himself affable and friendly to those 
persons whose mformation he wishes to acquire. There is 
also the essayist and special writer who seelu the fnendship 
of distinguished people in order to acqmre their ideas and 
knowledge to enhance his own writings There is the psycho- 
anal)^t and social worker who wins the confidence and perhaps 
the love of a patient or applicant for charity, not with the 
creative purpose of rendermg help, but rather from the motive 
of learnin g the innermost secrets of the other person’s private 
life, for his own mtellectual profit There is also the wnter of 
popular books on various scientific and mtellectual subjects 
who does no work of his own in the field he is wnting about 
but quietly acquaints himself with the ideas of the creative 
workers most widely known at the moment, and appropriates 
these ideas to his own purposes without giving any credit for 
them. There are many popular lecturers at women’s clubs 
and the hke who systematically obtam their mformation m 
this way from others more learned than themselves. 

One step higher in the intellectual scale we find some college 
professors, and men who have managed to get themselves 
ranked very near the top m various fields of science, whose 
personafity traits and method of procedure shows precisely 
the same trend. Such men become very friendly with their 
colleagues and systematically glean from them original ideas 
and suggestions. They attend saentific conventions and 
make a point of becoming as intimately acquainted as possible 
with new and distinguished leaders m their own field. By 
means of all these friendly contacts with creative men of 
sciwice they acquire for themselves a great store of well 
assorted knowle^e ; and this knowledge they incorporate 
into their own bmks, lectures, and articles, usually without 
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giving any credit whatsoever to the sources of their information. 
All these examples, selected from vaiiotis intellectual occupa- 
tions, show fundamentally the same appetitive behaviom 
pattern of acquiring knowledge for selfish purposes by friendli- 
ness or Love behaviour toward other people who possess the 
knowledge desired 

The appetitive control and use of Love responses by 
intellectual type personalities seems, on the whole, so simple 
and obvious that no single example need be studied at length. 
Appetitive t5q)e personality would seem, according to the 
observations of the writers, to occur very frequently among 
persons who earn their livelihood by some form of intellectual 
activity, with the single exception of those truly profound 
intellectual workers mentioned These people are not very 
seriously handicapped by the possibility of bemg found out, 
for the simple reason that the great majonty of people with 
whom they come in contact are less appetitively developed 
than themselves. Creative intellectuahsts are apt to be so 
completely devoted to their subject that it never occurs to 
them to doubt the motives of fellow scientists who question 
them about their discoveries and methods of research. There- 
fore, within the scope of the mtellectual field, appetitive type 
persons are apt to enjoy a success that is %Trtually unlimited 
by any hkelihood of their supply of mfonnation being cut off. 

Differences between Love Type and Appetitive Type Personalties 

In the section on Love type personalities we noted that 
control of Appetite by Love responses invariably resulted in 
some sort of creative behaviour, because of the apparent 
fusing of Love and Appetite into a new type of behaviour 
possessing characteristics not contained in its component 
reactions. In the present section on appetitive tjqie 
personalities we found that no such fusions between Love 
and Appetite responses existed. As a matter of fact we noted 
the repeated appearance of conflict between the first and 
second stages of the behaviour pattern. Love responses by 
which appetitive type individuals induce other people to 
give them what they want, must always be definitely cut ofi 
and replaced by antagonistic appetitive reactions at the 
moment the appetitive object is actually obtained. 

Love type personalities habitually endow inanimate 
materials with human values derived from themselves. They 
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use inanimate objects for the benefit of human beings. 
Appetitive type persons, on the other hand, use human beings 
for the purpose of obtaining manimate objects They endow 
their own personalities with values derived from thmgs which 
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they have obtained It is not unheard-of for them to imagine 
that the person who merely possesses the greatest number of 
things, is, in derivative fashion, the greatest person. In 
other words. Love type personahties place human values 
uppermost, while appetitive t3^ personalities are controlled 
primarily by material values. 

Finally, as a result of the two differences already noted, 
we find that Love personalities attain greater harmony of 
functioning within themselves, while appetitive personalities, 
on the average, obtain larger and more valuable material 
possessions. Love t3ipe personalities are compelled by their 
existing behaviour patterns to sacrifice material objects in 
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order to obtain internal peace and harmony. Appetitive 
tjrpe persons, in following the behaviour pattern wM^ they 
have developed, are compelled to sacrifice the internal 
harmonies of other people and of themselves to the manipula- 
tion of material objects. 

The objective contrast between these two t5rpes of 
personality consists, in a word, of happiness versus success. 

Duplex Type Persottalify. 

, The duplex personality is a perfectly definite tsrpe, with 
marked characteristics of its own. It is not to be confused 
with a mixed, or borderline group, invented only for con- 
venience, to indude personalities which lie part way between 
the love tj^ and the appetitive type. The duplex person- 
ality represents a t5rpe of individual whose love and appetitive 
responses seem to be of approximately equal strength. Which 
ty^ of response controls the personality at any given moment, 
therefore, depends upon the nature and strength of the environ- 
mental stimuli with which the organism is confronted. The 
duplex person may be thought of, roughly, as an individual 
who loves when he loves, and fights for what he desires when 
Desire is preponderantly evoked. 

Perhaps a majority of duplex persons would beconoe love- 
type people were it not for the necessity of earmng a livmg 
in an appetite-controlled world. To remain truly creative, 
in soaety as it is, requires a considerable amount of sacrifice 
of appetitive rewards, and a personality with powerful 
appetitive drive is incapable of this sort of sacrifice. Many 
duplex persons studied by the writers began their careers 
by studying some form of creative art. When these persons 
discovered the hard^ps and sacrifices which their fellow 
artists were obliged to endure in order to attain even a modicum 
of reaction and success, they abandoned the artistic career 
as impractical. Duplex persons possess such an even balance 
of love and appetite development that it is impossible for them 
to sacrifice either one or the other. To starve in a garret 
for the sake of creating an artistic masterpiece entails an 
abandonment of appetitive satisfaction of which they are 
incapable. 

Faced with the world as it is, therefore, and with the 
necessity, imposed by their own personalities, of extracting 
from life both love-type and appetitive-t3q)e experiences. 
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duplex persons work out ardouble s}rstein of living, harmonized 
by alternating love behaviotu: and appetitive responses. 
TTiese persons go after money, power, and material success in 
a more or less ruthless way. treating other people, for the 
most part, as inanimate things to be dominated and used for 
^petitive gain. On the other hand, they select a small 
group of individuals — a wife and children perhaps, a mother, 
lover, or life-long friend— whom they regard in a very idealistic 
way as persons worthy of complete love and faith. For these 
chosen few a typical duplex person will give himself, his 
possessions, and even his life without stint Love relationships 
with these people represent the inner core of life, the pleasantest 
part, and therefore it becomes a matter of rigid principle with 
the duplex person to maintain these love relationships on a 
pure love level without permitting any self-seeking attitude 
to creep in. If the selected loved ones die, or prove unworthy 
of love, the duplex person is likely to become a bitter cynic, 
yet always cherishing a sort of abstract love ideal secretly in 
his mind, as a substitute stimulus for love responses which are 
as necessary to his personality as are the appetitive responses. 

A second type of stimulus met with in everyday life turns 
many potentid love-type personalities into duplex persons 
The Christian religion is based upon a very interesting psycho- 
logical theory of reforming humanity by lovmg people no 
matter how they may treat the Christian in return For 
example, we find this doctrine explicitly set forth in the 
commands of Christ, “ Love them that hate you, and do good 
to them that despitefully use you." And the promised result 
follows : " For great is your reward in Heaven.” Now the 
duplex person doesn't care about rewards in heaven He 
must have his rewards here and now. Moreover, when 
the cheek of a duplex person gets slapped, his Dominance 
response is so strong, for the moment, that all possibility 
of love behaviour is swept aside for the time. Instead of 
offering the other cheek, the duplex person is compelled by 
his personality type to hit back. 

Intellectual duplex people reason in this way about the 
underfying theory of Christianity set forth in the last paragraph. 
If you try to kiss a person who hits you, he (or she) will only 
hit 3mu harder. An individual whose love responses are not 
developed sufficiently to respond vnth love to a love stimulus, 
interprets love treatment at the hands of an enemy, not as 
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]0V« but as tiickeiy or as confession of defoit. According to 
either interpretation a response of increased Donsinance 
results If the apparently loving opponent is attempting a 
trkk, his trickery must be destro}^ b^ore it has a chance of 
succeeding. If the opponent is confessing defeat, he can now 
be pushed safely to the wall, to insure the spoils of victory. 
So, reasons the duplex intellectualist, it is the height of futility 
to love a person who hates you. Whichever way he looks at 
your behaviour he will only hate you worse and injure you 
more. Thus the doctrine of " Christian sacrifice,” or loving 
unlovable people, appeals to the duplex person as false and 
impractical. The writers have even heard a duplex person 
assert that this doctrine is only serviceable as propaganda on 
behalf of appetitive-type people. It seems designed to make 
love-t3rpe persons, they argue, return again to the slaughter 
after having once been fleeced by an appetitive-type person 
who deliberately utilizes their love be^viours for his own 
appetitive benefit. A duplex person would maintain that the 
only way to make an appetitive person respond with true love 
is to first put him forcibly into a situation where he cannot 
react any other way. 

For the reasons discussed, therefore, the duplex type of 
personality persists in maintaining two distinct and opposite 
varieties of response, with a relationship of reciprocal alterna- 
tion between the two. Of the two, the love responses are 
likely to be inherently stronger, but the appetitive reactions 
are likely to be set off more frequently by environmental 
stimuli, and control, therefore, a larger proportion of the 
duplex person's life behaviour. 

In the duplex type of personality we may place the " early 
American ” type of business man, ruthless and very practic^ 
in his commercial enterprises, yet generous and completely 
controlled by sentiment in his home and love relationships. 
We may also include a certain type of prize-fighter (and other 
aggressive athletes and physical labourers) ably depicted by 
Jack London in Valley of the Moon. In this personality class, 
too, belong "hard” women, money-makers and pleasure 
seekers, who nevertheless respond with the purest sort of love 
to their lovers, their children, or perhaps a dependent father 
or mother ; a few strong military conquerors like Julius Ctesar, 
credited with killing a million men, yet never once disloyal to 
a loved woman or to a pemonal friend ; a certain type of 
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" ward-boss ” politician and r^fular army officer, utterly ruth- 
less toward rivals and opponents, yet generous, kindly, and 
paternal toward their constituents and soldiers ; and, finally, 
many female prostitutes and women of the world, and male 
criminals of yegg and gangster types, who professionally rob 
other people yet give themselves and their ill-gotten gains 
without thought of self to lovers, children, or friends of their 
own profession. (These people are not “ honest " or con- 
ventionally reliable towards lovers and friends, but they do 
seem to be spontaneously generous and to respond sporadically 
with the purest of love responses towards certain selected 
individuals). 

The outstanding characteristics of duplex personalities 
seem, then, to be the following. Duplex people possess love 
and appetitive response patterns in su^ relationship one to the 
other that neither is capable of controlling or eliminating the 
other When confront^ by an appetitive social environment, 
duplex persons react appetitively But they also tend to seek 
out a few, selected individuals toward whom they can respond 
with pure love-t3T)e reactions, thus mamtammg alternating 
activity in both love and appetitive behaviour patterns 

For purposes of further illustration of the duplex-type 
personality, let us consider examples of sensory, intellectu^, 
and emotional duplex persons. 

Duplex Sensory Types 

The business of prize-fighting necessarily requires that 
opponents be physically attacked and dommated. The 
pnze-fighter need make little or no attempt to control his 
opponent’s behaviour m any way, by treating him as a human 
b^g. His job is to force the other fighter to defeat by 
hitting him as hard as possible. To accomplish this purpose 
he must regard his antagonist as a thsng, to be destructively 
dominated. Prize-fighters differ, of course, in the degree of 
Dominance toward opponents, but the most popular and 
consequently the most successful fighters are said to possess 
" the instinct of the Idller.” 

In most cases, men who adopt phjrsical fighting as a 
profession like to fight. At least boxers of the " killer ” type 
find their appetitive responses adequately taken care of by 
the activities of fighting, and making money by beating 
opponents. Here we have the most primitive and direct 
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nqsresdoQ of appetitive Dominance, free, for the most part, 
from any admixture of love behaviour designed to control the 
responses of other people or utilize them for appetitive ends. 
Nor do love responses control the appetitive responses to 
result in any form of creation. The two types of behaviour 
are quite separate, thus constituting a true duplex pattern. 

With many fighters the personality pattern stops just at 
this point. Their relations with women, like their relations 
with other fighters, are largely appetitive, with sex responses 
of the type known as " lust.” But in the cases of several 
fighters studied by the writers there appears “ another side ” 
to the personality. These men show a very pure and 
unsophisticated type of love response toward their wives, 
girl friends, children, sparring partners, and trusted managers. 
Toward these selected individuals they frequently manifest a 
childlike confidence, faith, and Submission. The wife or 
chosen girl friend may be utterly adored, and her commands 
are frequently accepted as unquestioned gospel in all matters 
save those pertaining to the profession of fighting True to 
the duplex t3q)e, however, self-interest always governs in 
appetitive affairs, just as love interest is permitted to govern 
in all other matters. The failure of ” Billy’s ” wife to under- 
stand this duplex alternation of control (in Jack Ixjndon's 
Vall<y oj the Moon) reveals a frequent source of friction between 
love-ty^ and duplex-type personalities. 

Interesting sdde-lights on the basic balance of the duplex 
personality sometimes occur in the form of a struggle between 
the fighter’s wife and his manager for the right to exercise a 
controlling influence over his affairs. The wife usually wins. 
Why ? Because, in the first place, she constitutes a much 
stronger stimulus to love responses than does the manager. 
Thus we may note that the appetitive reactions of a duplex 
person may frequently yield to love control, if the love stimulus 
is strong enough ; suggesting that the love response patten 
may sometimes be intrinsically stronger than the appetitive 
pattern. 

In the second place, the wife is frequently able to demonstrate 
conclusively that the manager is not a love stimulus at all, but 
is really the fighter’s worst enemy posing as a friend. In other 
words, the wUe proves to the fighter’s satisfaction that his 
manager is disloyal to his interests. Instantly the fighter’s 
type of behaviour toward his manager shifts from one extreme 
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to the other. Whereas he previously trusted the manager 
implicitly and regarded him as his best friend, the fighter now 
quarrels with everything his manager says or does, and 
to regard the other man as his worst enemy. As soon as 
possible the boxer gets rid of his manager, not because he is 
controlled by love for his wife, but because he is controlled by 
Dominance toward a person newly revealed as an antagonist. 
This complete shift from love response to appetitive response 
invariably occurs, in the typical duplex personality, whenever 
a person formerly loved is discovered to be an antagonist in 
disguise. 

A word remains to be said concerning our sub-classification 
of the duplex prize-fighter as a predominantly sensory type of 
personality. Like the creative inventor and appetitive 
business man, the prize-fighter is essentially a man of action. 
He cannot waste tune on emotion, though both his Dominance 
and his Love emotions may be very intense as far as they go. 
His vocabulary and education are seldom adequate to permit 
any considerable amount of intellectual activity, even if his 
native tendencies ran in that direction. As a matter of fact, 
prize-fighters are proverbially " dumb ” and unintellectual 
(This duplex sensory type of prize-fighter does not include 
a fighter like James Joseph Tunney, who may be duplex 
but appears more intellectual than sensory) Thus we find 
in the duplex fighter type “ a man of action,” with simple, 
strong emotions, and little intellectual activity For reasons 
previously set forth at length, it is our conclusion that persons 
of this type possess a preponderant amount of sensory 
consciousness, and are largely governed by it. For this 
reason, they are enabled to act swiftly, and with a precise 
adaptation in changmg sensory stimulus situations. 

Duplex EmoHonal Types. 

Many women teachers and business women, both married 
and single, belong to this class. Apparently because of their 
sex characteristics, it is not so much money or power that they 
seek as a result of their commercial activities, but rather 
emotional experience mainly of appetitive type These women 
will tell you that they must have " independence,” " active 
interests,” " a life of their own." They say they " enjoy the 
struggle of business,” or " like being on their own ” Also, we 
usually discover that such a woman enjoys various appetitive 
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satisfactions of an emotional rather than an intellectual sort. 
These emotional experiences may be son^t in possession of a 
beautiful home, clothes, objects of art, travel, clubs, entertain- 
ments, music, or merely in little constantly added luxuries and 
possessions of everyday life. Appetitive responses designed 
to secure these appetitive emotional experiences form a 
necessary and unescapable part of the behaviour pattern of 
women of this type. To give up the job and settle down to 
love in a cottage, or to give up the annual summer travel, for 
instance, in order to write a book, seems too much of a sacrifice 
to persons of this class 

Duplex personalities are generally incapable of curtailing 
their appetitive responses to make more room for love or 
creative behaviour And duplex personalities of emotional 
type are controlled by responses seekmg emotional experiences 
of appetitive nature. 

But these duplex emotional women also possess a " love 
side." In rare cases, the principal love stimulus may be 
a husband or lover When such is the fact, the husband 
will frequently be found to be an mvahd, or person of weak 
character unable to earn a hving for two. Duplex emotional 
women are unlikely to respond strongly in love to a person 
whose economic activities are likely to conflict with or control 
their own. I.ike other duplex personalities, they seek to 
establish and maintain a complete reciprocal alternation 
between appetitive and love behaviour ; and a successful, 
high-powered husband is " instinctively ” recognized as likely 
to interfere vrith the wife’s mdependent appetitive activities. 

A significant variation of this same behaviour pattern 
occurred in the case of a young and attractive woman of 
distinct duplex personality type, studied by the writers This 
girl was a Roman Catholic by birth and conviction. No less 
than four times, according to her own statement, she loved 
Protestant yoimg men sufficiently to entertain seriously their 
proposals of marriage. But each time the question of agreeing 
to bring up the children in the Roman faith was met by refusal 
on the man's part. That meant, each time, that the girl must 
herself give up her religion, or else give up her love affair. 
Religious conviction to her was a precious emotional possession, 
defended by all her dominant responses. She could not 3deld 
love control of herself to a man who would deprive her of 
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religion and refnse to let her train her chUdren religiously as she 
sincerely believed they ought to be trained So she gave up 
her love affair, in each case The typical duplex personality 
is incapable of yielding to a love response which entails sacrifice 
of important appetitive behaviour patterns. The duplex 
personality seeks objects for its love responses which can be 
reconciled with its cldef appetitive activities Duplex people 
insist upon having both love and appetite, free from mutual 
interference and inhibition. 

In a majority of cases, the love behaviour of a woman of this 
type is centred about children, sisters, a widowed father, a 
beloved mother, or about an appetitively weak, love-type 
husband. The writers have observed cases where duplex 
emotional women, holdmg positions as teachers, devote 
themselves " heart and soul ” to the children in their classes 
Toward their pupils, such teachers manifest a pure, creative 
type of love response. They help their httle friends in school 
hours and out ; they are patient, kind, and always generous 
of themselves in every way But they are likely to work out 
of hours only in response to some human need of the child 
himself ; they are not likely to work overtime correcting papers 
because that would be felt as work for their employers, and not 
as a love response to the children. These same teachers, in 
their relations with the school authorities who are their 
appetitive superiors, are almost invariably " mdependent," 
critical, and sometimes disrespectful and openly rebellious. 
For this reason, duplex emotional teachers seldom attain high 
rank or special privileges in a closely organized urban school 
system. They adore their children But they act dominantly 
tovrard the school authorities who hire them That is the 
inevitable result of duplex personality, especially when 
preponderantly emotional. 

In another case of this same type, the writers found a group 
of sisters utterly devoted to one another, and to their mother. 
The unselfish love of each for all the others was a beautiful 
thing to see. Yet at the same time all these sisters possessed 
hard, egotistic^, " property-loving,” and dommant personality 
patterns, habitually evoked toward matters of money and 
business. They were all excellent busmess women, could 
" make a dollar serve them twice,” and handled property with 
marked devemess, skill, and obvious enjoyment. Towaixi one 
another they expressed love ; toward outsiders they behaved 
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«iq>etitively. This t]rpe of behavkur may be regarded as 
evidence of an underlying duplex emotional personality 
pattern. 


Duplex ItUeliectual Types. 

ICale college teachers and professors, who are very kindly 
and paternal toward their students, yet sharply critical and 
intellectually dominant toward the work of other men in their 
own intellectual held, may serve to exemplify this class of 
duplex personality. The class is not an especUUy important 
one, since comparatively few individuals fall into it according 
to the observations of the writers. It would seem that a 
majority of destructive intellectualists belong to the 
appetitive type of personality pattern rather than of the 
duplex type. 

One case observed by the writers may be dted as illustrating 
the inteUectnal duplex t3^. A college professor of high 
standing in his field had won his reputation primarily as a 
critic. His criticisms were keen, penetrating, and mtelledually 
destructive. He sometimes admitted that he had discouraged 
many young men to the point of driving them out of the field 
altogether by his destructive criticisms of other authorities. 
He appeared to gloat over his critical virulency. 

Yet to his students he was kindness personified. He helped 
them on all occasions, gave generously of his time and vast 
store of intellectual knowledge, and encouraged even the most 
stupid ones to persevere and get everything they could out 
of his courses. He was an intellectual egotist toward his 
colleagues, but a kind intellectual father to his students. 

Again we may note the true duplex personality pattern. 
To this professor other men in his own field were rivals and 
opponents, like other championship contenders to the prise- 
filter. He responded dominantly, like the fighter, and 
achieved international fame by knocking out his rivals in- 
teDectually. Yet his students constituted an entirely 
separate and distinct type of stimulus. To them he reacted 
with combined creative and love responses— both constituent 
parts of a strongly developed love pattern of behaviour Love 
and Appetite alternated in the expression of this duplex 
person^ty, neither interfering with the other, and both 
predominantly intellectual in the type of stimuli responded 
to. 
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Summary 

We have suggested a new classification of personality 
I>attein, based upon the type of relationship existing between 
appetitive responses and love responses as evidenced by the 
general behaviour of the individual. Love type personality 
means that the love responses tend to control the appetitive 
responses under average favourable conditions. Some sort 
of creative behaviour furnishes objective evidence that the 
love responses are in control. 

Appetitive type personality ineans that the appetitive 
responses tend to control and utilize the love responses, under 
ordinary environmental conditions. Some sort of love control 
of other people for the subject's own appetitive benefit 
invariably reveals the existence of appetitive personality 
pattern. 

Duplex type personality means that appetitive and love 
responses are so balanced and interrelated, that both seek 
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reciprocally alternate expression, toward selected stimuli. 
Two distinct tjT)es of behaviour of love and appetitive 
varieties respectively, characterize this personality type. 

We have further subdivided each personahty type into 
sensory, intellectual, and emotional clakes, according to the 
type of part-reaction whi(ii seems on the whole to predominate 
within the total unit response pattern. The objective 
criterion for this classification is the type of environmental 
stimulus predominantly sought out and reacted to Thus 
sensory class personalities react prevailingly to stimuli 
productive of much sensation , emotional class people to 
stimulus situations adequate to bnng about rich emotional 
experience , and intellectual class persons to stimuli of a 
markedly mental or intellectual nature 

The reader is especially asked to note the fact that the 
cases and examples cited are only intended as illustrations 
used to help explain the personality classification proposed. 
These illustrations are not intended as a complete listing or 
cataloguing of all the personahty patterns which compose tlie 
types and classes under discussion. Such an attempt to 
delineate the entire scope of each type and class would require 
an entire volume devoted exclusively to the subject of 
personality classification. 

Nor do we claim that we have cited the best or most striking 
cases under each t3q)e. We have, however, used actually 
observed cases in every instance, selected from our own 
studies according to our own judgment of their illustrative 
value for the personality classhications proposed. 

The writers sincerely believe that the personahty classifica- 
tions suggested may be used in a practical way in everyday 
life by the student of jwychology with considerable success 
and benefit in understandmg the general trends of unit 
personalities. 

Finally, we may urge another precaution upon the reader. 
Human personalities are very complex and many-sided In 
our experience it is rare indeed to find a person who fits 
squarely into one of the personality pigeon-holes suggested, 
with nothing left over to go mto some other class or type. 
Then, too, there are any number of border-line and in-between 
personalities, partaking of two or more types or sub-classes. 
No attempt to indicate these overlapping and intermediate 
cases can be made here. But the reader should certainly 
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anticipate some overlapping and some intermediate variations 
of type in every case which he attempts to classify. Despite 
their incidental variations from type, a clear-cut understanding 
of the basic t3rpe and class of personality pattern, in each case, 
should give the same practical knowledge of how the personal- 
ity, in general, may be expected to work, that the student of 
anatomy derives from his knowledge of the human skeleton, 
and the chief muscular pulls exerted upon it. There may 
still remain many important parts of the human organism 
to be described ; but the most important directions and 
scopes of movement become practically predictable 


Figure 49 

Summary of Contrasted Personality Types 
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Percept, defimtion of, 374 
relation to concept, 386 
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Pemn, FAC, 230 
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sub-divisions of, 306 
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types of, 499-302 
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how motivated, *53 
office-seekmg, motivation of, 
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Popular miaconceptions of erotic 
responses, 191 
“ Pregnant desires," 210 
Prepotent reflexes, 18 

AUport's theory of, 32. 33. 41 
neurological definition of, 32 
three essential elements of, 31 
Pressure, 68 
deep, 67 

Price fii^g commissions, 258 
" Pnde,” 246 
Prison walls. 244 

Prisoners, control of, 242, 243, 244 
Pnze-fi^ter, porsonahty of, 333, 
534 

Problem box experiments, 273 
Procreative drive, 167, 204 
other types of, 217 
results of, 216-217 
Profiteering, motives involved, 
238 

Progression, Jung’s concept of, 21 


propaganda, 267 
Prohibitive laws, 244 
Promiscuity, male, 203 
Propagandists, motivated by 
transformation, 267 
Propno-ceptive correlation centre 
of brain, 92 


Pseudopodia, 93 

Psyclio - ftnaJysis as dimrftl 
method, 331 

Psychoanalysts, 19, 20, 21. 22, 
23. 40 

P83rcho-aiialytical method, 230 
therapy, motivatioiis of, 233, 
240 

Psychogidvanic reflex, 472, 473, 

Psycholo^cal law, hmits of, 3 
meaning of, 3 

Psychology, a ph^cal scienoe. 13 
proper field of, 7. 8, 9 
relations to physiology and 
neurology, 10, 11, la 
special task of, 13 

Psychonic energy, correlation, 339 


Psychomc energy, correlation, is 
thought, 360, 371 

may determine response, 

319 

methods of measuring, 
49a 

motor, 339 

motor, is emotion, 412 
sensory, 339 

Psychomc motor reactions, 133 
Psychomc origin of learning, 270 
Psychomc reactions, 132 

three types of, 133, 135 
importrmce of, 140 
Psychomc theory .list of sensations. 
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of emotion, 460 
of feehng, 412 
of imagery, 403 
of motation, 411 
of pleasantness - unplea- 
santness, 413 
of sensation, 333, 337, 
354 fi 

of thought, 371, 404 
of vision, 338 ff 

Psychomc tissue, general plastiaty 
of, 290 

Psycbons, r2, 115 

correlation, function of, 317 
defimtion of, 314 
motor, function of, 318 
relation to emotion, 416 
relation to sensation, 337 
sensory function of, 317 
three types of, 314 
"Puberty gland," rii 
Pubhc opuuon, submission mo- 
tives of, 235, 256, 237 
Pnbhcity, as mducive source of 
power, 252, 253 
Punishment method, 224 

motive, efiectiveness of, 226 
motives, 220, 223 
to evoke comphance, 243 
Purkmje cells, 92 

phenomenon, statement of. 
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movement, incnaaed dnnng 
htinger pangs. 170 
Reaction, defined, 135, 157 
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according to Wood'worth, 
s8. 39, 41 

Reactions, hidden, 137 
nervous, 131 
of hidden machinery, 157 
psych<»uc, 133. 133 
vaiiabihty of, 331 
ve actions, 141 

Realisataoin.contrasted with know- 
ing, 401 
defined, 401 
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of erotic drive, a03 
synaptic proem of, 388 
three typM of. 387 
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378, 379 

Receptor orgaiu, number of, 163 
thresholds, variations, 146 
Receptors, adaption of, 71 
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chemical, 73 
cold, 71 

connections with efiectors, 
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general classes and types of, 
65 
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olfactory, 79 
pain, 73 
retinal, 73 
skin, 67 
smell, 133 
taste. 80, 152 
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arc, 114 
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xmgoBat, " total pattern," 

136 

** simple." 126 


Refiexes, 34, 41 
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Regression, Jung’s oonoept of, 3i 
Relationships between sensory 
and motor centres, 133, 

134. 135 

and motor integration. 
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Religion, motivatian of, 361, 363 
Religious leadership, 3x7. 3X8 
Beorganuation of pmonality, 338 
Repressions, 23, 34 
R^noducing artists, 208 
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desire, 173 
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origination, 305 
predictabihty of. 36 
satisfactioa, 176 
transformation, 303 
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controlled by food, X78 
origination, 309 S 
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practical a^ects of, 380, 281 
Retina, 73, 74 
Re- transfer, 331 
Reward, as motive, 233 
Richard, O B , 479 
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Rituals, 362 
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Salesmanship, motivation of, 353 
Sahvary flow, 177 
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181, 193. 214 
-captivatioii combin&tion, 
214-217 
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Satisfied customers, 260 
Scientists, creative, 217 
orimnations of, 207 
Scott, Cynl, 263 
" Scratch reflex,” 128 
Scnlptors, 217 

Secondary sex characteristics, 
early appearances of, ixi 
Secretion, pressure, 131 
salivary, 169 
" Self," 143. 144 
Self-activities, 38 

criterion of, 143, 144 
nervous mecharnstns of, 153, 

134 

" Self-activity," 142 

change m during hunger, 172 
increase of during hunger 
pangs. 169 

Self-consaonaness, as abstrac- 
tion, 382 
as percept, 377 
as relation between emotions, 

385 

Self, defined, 136 

-demal of mother, 212 
driver, 163 

Self in unit response, 134 
" Self," mental, causes of, 388 
defined, 389 
prime factor, 337 
Self, motor, activation of, 412 
defined, 418 
prime factor, 337 
" Self " pattern of activity, how 
modified, 133 

Self-repressive behaviour, motiva- 
tion of, 242 

" Self," role in umt response, 142 
sensory, prime factor, 337 
Self-stimulatiiig, 160 

-surrender m love responses, 
192 

religious, 261 
to creative work, 307 
" Self," type of excitations com- 

Self-sa$^^ rnechanism, 137 
Semi-circnlar canals, 82, 147 
Sensation, denied BAaviour- 
ists, 321 

factors preceding. 336 


Sensation, function of, 336 tt 
incorrectly descnbed, 320 
integrative pimcii^ of, 
353 

list of (psychomc), 336 
part-reaction, 320 
psychomc theory of, 333 ft. 

337. 354 fi 
theories of, 327 S 
versus reception, 66 
viewed physmlo^cadly, 32a fi 
visual, 327 

Sensations, list of, 322, 323 

of colour (psychomc), 342 ff 
Sensibility, at birth of human 
infant, 47 

Sensory centies, 133 

impressions, new combina- 
tion, 511 
motor recaU, 287 
reactions, 136 

Serial umty of responses m 
learning, 277, 278 
" Sex " behaviour, 186 
Sex cells, 145 

isolation of, 213 
" Sex " control of patient, 230 
Sex difierence in origination 
motives, 264, 265 
differences m submission 
behaviour, 235 
differentation, 146 
" Sex " motives, 227 
Sox " problem " cases, 188 
Sex relationships, 189 

strivings of childhood.Freud’s 
SIX types of, 20 

Sexual behaviour, Freud's six 
types, 229 

behaviour in women, 241 
energy, 229 
excitement, 190 
ixiiantilisni, tjo 
" Sexual lassitude," 184 
“ Sexual hbido," 199, 232 
Sexual relations between sexes. 
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Shepard. J . 470, 471, 495 
Sherren, J., 66 

Sherrington, C. S . 149, 134, 162, 
302, 312, 313, 408 
Shock produced by psycho-analy- 
sis, 236 

Short sloit, 263 

Simmons, R , 228 
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SUv« giib, paniv« inducement 
of. 57 

role, m etotic behavionr, 193 
Slaves, control of, *42, 243, 244 
SmeU, TO. 15a 
Smith, W W., 473. 495 
Smoo& mnsde teimona, vaiia- 
tions, 148 

Smooth mnscles. 98, loi, 102 
Social behavionr, motivation of, 
243, 244 

charm, motivation of, 263 
enviionment,oppoaite to love, 
199 

laws. i8g 
taboos, 244 
theorists. 218 

values of origination and 
transformation motives, 
• 267 

Sociny controlled by mdncement, 
249 

'* Society " people, personality 
„ type, 516 
Socrates, 295 
Sohtary ceU, 243 
Soul, early theories of, 16 
modem theories of, 17 
Soviet government, 265 
Spaced learning, 380, 281 
Spearman, C E , 292 
Specific tendencies, MacDougall's 
concept of, 26 

Speed, as factor in intelhgence. 


Stanfbrd-Binet test. 395 
Steam engine mvention, 266 
Stemach, £ , iii, 1S6 
Stem, L W , 291 
Stigma, attached to sabmission, 

233 

Stunuli, adequate to unit respon- 
ses, 47 

spontaneously acting within 
organism, 15 
Stunulus, 50 

adequate to umt response, 49 
contrast between love and 
appetite, 196 


Stimnlns meeiianjsTiis, chemical, 
*52. 15a 

for drives, 166 
mechanical, 147 
physical, 147 

must be adapted to stimu- 
late some sense organ 
which works, 48 
must compete successfully 
with other stimuli, 48 
relation to organism, 159 
strong enough, of the right 
kind, to compete success- 
fully. 48 

Straight jacket, 243 
Striped muscles, 98, 99 
Striving for power, Adler’s theory 
of, 23 

Stnicturahst School, of psychol- 
ogy. 368 

“ Subconscious ” resistance, 

235 

Sublimation, 33, 233 
Submission, 57, 6r, 138. 188 
behaviour of babies, 254 
converted into compliance, 
518 

emotional, 417, 420 
m relation to yellow, 346 
mental, 391 
motives, 237, 253-257 
Substitute response, 284, 285 
Substitute Btirauh. 284 

stimuh, to erotic drive, 202, 
203 

stimulus, to hunger drive, 
180-183 

Success of appetitive type per- 
sons, 520 

Successful completion of reactions 
in leammg, 281-283 
Snpenonty motive, 231 
Surfaces of separation at synapse, 
95 

Sycophants, personahty types, 

5x6 

Sympathetic division of auto- 
nomic, 123 
Synapse, 65, 115 
appositional, 96 
effects upon ttie nerve im- 
pulse conduction, 97 
function of, 97 
neuropodial, 96 
s tr uc t u re of, 93 
theory of, 93 

Synapses, mo^caticm of in 
learning, 271 
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Synaptic energy, attributes of, 
31a 

contrasted ndth other 
energies, 313 
function, 1 14 

nervous system, as cntenon 
for psydiology, 6 
pathway in recall process, 
289 

tissue, 93 

Synthesis of simpler responses, 
204 

Swallowing inhibits hunger pangs, 
*73 


Taboos, 189 
Taste, 66, 80. 152 
pecuhanties, 170 
Teaiiers, 218 
Teaching, 38 

Temper tantrums, 243, 249 
Temporal summation, 97 

m relation to conscions- 
ness, 305 

m relation to modem 
advertising, 306 
Tendons, 66 

Testimony, mcompleteness of, 
287, 288 
Thalamus, 120 

Theory of modification of syn- 
a.pae, 27a, 273 
Thermal receptors, 71 
senaitivi^, 147 

Things and people, failure to 
differentiate between, 232 
" Third degree,” 243 
Thompson, H B , 471, 494 
Thorndike, £ L , 29a, 293, 294 
Thorndike’s law of exercise, 278 
Thought, abstract, defined, 381 
and motion pictures, 482 
compliance type, 390 
consideration of, 339 ff 
dominance type, 3^ 
function of, 403 
general psychonic theory of, 

404 

in consciousness of relation- 
ship, 372 

inducement type, 392 
integration ty]m of, 387 
objective view of, 371 
relationships underlying, 372 
submission type, 391 
theories of, 360 fi 
unit responses of, 392 fi 


"Thymic" type, no 
Thymus, no 
gland, 146 
Thyroids, 106 
Thyroxin, 106 

Time sequence of erotic response, 
191 

Tomcity, 135 

Toniaty, of skeletal muscles, 149 
Total motivation, 224 
Touch, 67, 68 

Touch spots, number of, 68 
"Transfer." 230, 237 
Transfer in leanung, 281 
Transformation, 204, 208 
behaviour, 208 
motives, 266, 267 
response, 203, 209 
response of mothers, 213-217 
Transition, desire to satisfaction. 
179, 180 

Traps, motives utilized. 258 
Troland, L. T., 89. 230. 331, 332 
panpsychic theory, 329 
theory of mtrinsic light, 339 
theoi^ of sensation, 330 
Tunney, James Joseph, 333 
Tympanum, contraction, 130 


Unconscious, Freud’s concept of, 
20, 40 

" Unconsaous ’’ resistance, 235 
Umon of appetite and love pat- 
pattems, 218 

Umt action pattern, what deter- 
nuned by. 43 
energy pattern, 46 
pattern of activity, 43 
personahty, 264 
response. 41, 42 

analysis, 160, 161 
clas^cation of, 161 
complex, mental, 394, 
400, 401 

components of, 138, 139, 
140 

compound, 176 
compound, mental, 392. 
395 fi 

concept. 234 
emotion in, 461 
four fundamental tjrpes, 
31 fi 

m relation to consdons- 
ness, 316 

individnidity of, 38 
motives. 220, 222 
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Unit respome, place of cousdons- 
ness in, ao? 

relation of aensation to, 

356 ff 

sensation a part-reaction 
mtbin, 320 
thought m, 405 
Unit responses, 37 

alliance, 54 £E 
drcnlar senes of, 58 ff 
complex, 204 
compound, 163, 172, 184, 

194 

defined, 136 
elementary, 43, 137 
four elemental^, 35 
inter-relationship of, 498 
nodal demarcation pc^ts 
of, 61 

of love as motives, 233 
opposition, 32 

Unpleasantness, and pain, 414 
" Unaoaal *' nature of satisfac- 
tion motives, 239 
Utncle, 82 


Vagina. 194, 193 
Vagus nerve, 121 
Vinon, 73 

Visual discrimination, 73 
purple, 324. 327 
substances, hypothetical, 324, 
3*6. 330. 338, 35* 
theones, physLological, 323 fi 
theory, psyimomc, 338 ff 
Vitalists, view of consaousness, 
*99 


“ Ward-boss ” pobtiaan, person- 
ality of, 533 
Warden, C ]J , 227 
Warm spots, number of, 72 
Warmth, 67 

Washburn, M. F , 82, 323, 476, 
495 

Watson, J. B., 10, 33, 36, 52, 
53. 174. 185, 245. 248. 254. 
, 273, 409. 477. 478. 495 

Watson, Rosahe, 248, 493 


Watts, Isaac, 266 
Weber, E. H , 323, 327 
Weber's Law, statement of, 327 
Wells, F. S., 473, 495 
Weschler, D , 473, 493 
Whip, to enforce compUance, 242, 

343 

Whi^^g of children, 232 
Whiskey, consumption of m vio- 
lation of law, 231 
White rat, 222 
Wiley, L E . 494 
Will, as conative attitude, 379 
as conative percept, 376 
to power, Adler’s theory of, 

Wlson, Woodrow, 253 
Wine, consumption of m violation 
of law, 251 

" Woman’s place,” 197 
Women, love life of, 504 

middle age shift of per- 
sonahty type, 505 
personality of, 303-03 
teachers, ^rsonahty of, 335- 
537 

Women’s behaviour, appetitive. 

505 

toward children, 252 
dominance responses, 245 
failure to train men, 198 
love behaviour, 198 
self-surrender not efficient, 
261 

sex behaviour, 190 
Woodworth, R S , 18, 28, 29. 
30, 34, 40, 41, 166, 291, 
368 

Writers, creative, 217 

of appetitivo t^ person- 
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that puts truth first Each of the essays is interesting and valuable ' — 
New Leader ‘ This volume is a fine memorial of a sohd and cautious 
scientific worker ’ — Havelock Elhs, in Nation 

Medicine, Magic, and Religion. By W. H. R. Rivers, F.R.S. 
Preface by Professor G. Elliot Smith Second edition, los. 6d. 
net. 

‘ This volume is a document of first-rate importance, and it will remain as 
a worthy monument to its distinguisbed author ’ — Times Literary Supple- 
ment ‘ Always, as we read, we feel we are in close contact with a nund 
that is really thinkmg ’ — Nation 

Tractatus Logico-Philosophicus. By Ludwig Wittgenstein. 
Introduction by Bertrand Russell, F.R S. los. 6d. net. 

' This is a most important book containmg onginal ideas on a large range 
of topics, forming a cdherent system which is of extraordinary interest and 
deserves the attention of all philosophers ' — Mind ‘ Quite as exciting as 
we had been led to suppose it to be,’ — New Statesman. 

The Measurement of Emotion. By W. Whately Smtih, M A. 
Foreword by William Brown, MJ)., D.Sc. los. 6d. net. 
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Foreword by H Godwin Baynes, M.B. Third edition, 25s. net. 
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‘ For the first time we have a scientific report on the development of a 
musical gemus Instead of hemg dependent on the vaguely marvellous 
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book will doubt ’ — Ttmes Ltterary Supplement 

Principles of Literary Criticism. Pyl A Rs'cAarrfs, Fellow of 
Magdalene College, Ceunbndge, and Professor of English at 
Peking University. Fourth edition, los 6d. net. 
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jierhaps because of its sustamed scientific nature, the most important 
contribution yet made, Mr Richards begins with an account of the present 
chaos of cntical theories and follows with an analysis of the fallacy in 
modem aesthetics ' — Crtierton 

The Metaph^ical Foundations of Modern Science. By 
Professor Edmn A . Burtt. 14s. net. 

' This book deals with a profoundly interesting subject The cntical portion 
IS admirable,’ — ^Bertrand Russell, m Nation ' A history of the on^ and 
devdi^ment of what was, until recently, the metaphysic generally asso- 
ciated with the scientific outlook quite admirably done ' — 

Ttmes Ltterary Supplement 

The Psychology of Time. By Mary Sturt, M.A. 7s. 6d. net. 

‘ An mteresting book, typical of the work of the younger psychologists of 
to-day The clear, concise stylo of wnting adds greatly to the plesisure 
of the reader ' — Journal of Education 
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Physique and Character. By E. Kretschmer. With 31 plates, 
15s. net. 

‘ His contnbutions to psychiatry are practically unknown in this country, 
and we therefore welcome a tra^lation of his notable work The problem 
considered is the relation between human form and human nature 
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thoroughly recommend this volume ' — Brtttsh Medical Journal 
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John T. MacCurdy, M.D. 25s. net. 
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a book which should be read by all mterested in psychology Its subject 
IS important and the treatment interesting ’ — Manchester Guardian 

Problems of Personality : Essays in honour of Morton Prtnce. 
Edited by A. A. Roback, Ph.D i8s. net. 

■ Here we have collected togetho- samples of the work of a great many of 
the leading thinkers on the subjects w&ch may be expected to throw light 
on the problem of Personahty Some such survey is always a tremendous 
help in the study of any subject Taken all together, the book is full of 
interest ’ — New Statesman 

The Mind and its Place in Nature. By C D. Broad, Lttt D,, 
Lecturer m Philosophy at Trinity College, Cambndge. Second 
impression. i6s. net. 

■ Quite the best book that Dr Broad has yet given us, and one of the most 
important contributions to philosophy made m recent times ’ — Times 
Literary Supplement ' Full of accurate thought and useful distinctions 
and on this ground it deserves to be read by all senous students ’ — Bertrand 
Bussell, in Nation 

Colour-Blindness. By Mary CoUtns, M A., PhD. Introduc- 
tion by Dr James Drever. With a coloured plate, 12s. 6d. net. 
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the subject ' — Times Literary Supplement 
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one volume, with an Introduction by Bertrand Russell, F.R.S. 
15s. net 

‘ An immense and valuable work ’ — Spectator ' A monumental work of 
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of Matenahsm, and why philosophers have m the main remamed uncon- 
vinced ’ — From the Introduction 

Psyche : the Cult of Souls and the Belief in Immortality among 
the Greeks. By Erwin Rohde. 25s. net. 

‘ The production of an admirably exact and unusually readable translation 
of Rohde’s great book is an event on which all concerned are to be con- 
gratulated It IS m the truest sense a classic, to which all future scholars 
must turn if they would leam how to see the inward significance of primitive 
cults ' — Daily News 
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Educational Psychology. By Charles Fox, Lecturer on 
Education m the University of Cambndge. Second edition, 
los. 6d net. 

‘ A worthy addition to a senes of outstanding ment ’ — Lancet ‘ Certainly 
one of the best books of its kind ’ — Observer ' An extremely able book, 
not only useful, but onginal ' — Journal of Educatton 

Emotion and Insanity. By S. Thalbstzer, Chief of the Medical 
Staff, Copenhagen Asylum. Preface by Professor H HBffdtng. 
7s. 6d. net. 

' Whatever the view taken of this fascinating explanation, there is one plea 
in this book which must be whole-heartedly endorsed, that psychiatnc 
research should receive much more consideration in the effort to determme 
the nature of normal mental processes ' — Nature 

Personality. By R G Gordon, M D , D Sc. Second impres- 
sion los. 6d. net. 

* The book is, in short, a very useful critical discussion of the most important 
modem work bearing on the mind-body problem, the whole kmt together 
by a philosophy at least as promising as any of thoee now current ' — Ttmes 
Literary Supplement ‘ A significant contnbnbon to the study of 
personahty ' — Bnttsh Medical Journal 

Biological Memory. By Eugento Rtgnano, Professor of 
Philosophy in the University of Milan los 6d. net, 

' Professor Rignano's book may prove to have an important bearing on the 
whole mechanist- vitahst controversy He has endeavoured to give meamng 
to the special property of “ hvingness ’’ The author works out his theory 
with great vigour and ingenuity, and the book deserves the earnest atten- 
tion of students of biology ' — Spectator 

Comparative Philosophy. By Paul Masson-Oursel. Intro- 
^ction by F. G Crookshanh, M.D., F.R.C.P. los 6d. net. 

* He IS an authority on Indian and Chinese philosophy, and in this book 
he develops the idea that philosophy should be studied as a senes of natural 
events by means of a companson of its development in various countnes 
and environments ’ — Times Literary Supplement 

The Language and Thought of the Child. By Jean Ptaget, 
Professor at the Umversity of Geneva Preface by Professor 
E Claparlde los 6d net. 

‘ A very mteresting book Everyone mterested m psychology, education, 
or the art of thought should read it The results are su^nsing. but perhaps 

the most surprismg thmg is how extiaordinanly httle was previously known 

of the way in which children think ' — Nation 

Crime and Custom in Savage Society. By B Malinowski, 
Professor of Anthropology in the University of London. 
With 6 plates, 5s. net. 

' A book of great mterest to any intelligent reader ' — Sunday Times 
" This stimulating essay on pnmitivejansprudence ' — Nature ' In bringing 
out the fact that tact, adaptabiliiy, and intelhgent self-mtereat are not 
confined to the civilized races, the author of this interesting study has 
rendered a useful service to the humanizing of the science of man ' — New 
Statesman 
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The Effects of Music. Edited by Max Schoen 15s. net. 

‘ The results of such studies as this confirm the observatioiis of experience, 
and enable us to hold with much greater confidence views about such things 
as the durabilify of good music compared with bad ' — Times Literary 
Supplement. ' llie facts marshalled are of mterest to all music-lovers, and 
particularly so to musicians ' — Musical Mirror 

The Analysis of Matter. By Bertrand Russell, F R S. 21s. 
net. 

‘ Of the first importance not only for philosophers and physicists but for 
the general reader too The first of its three parts supphes a statement 
and interpretation of the doctnne of relativity and of the quantum theory, 
done with his habitual uncanny lucidity (and humour), as is indeed the 
rest of the book ' — Manchester Guardian ‘ His present bnlhant book is 
candid and stimulating and, for both its subject and its treatment, one of 
the best that Mr Russell has given us ’ — Times Literary Supplement 

Political Pluralism : a Study in Modem Pohtical Theory. By 
K. C. Hsiao los. 6d. net. 

‘ He deals with the whole of the hterature, considers Gierke, Duguit, 
Krabbe, Cole, the Webbs, and Laski, and reviews the relation of pluralistic 
thought to representative government, philosophy, law, and international 
relations There is no doubt that he has a grasp of his subject and breadth 
of view ’ — Yorkshire Post ' This is a very mterestmg book ’ — Mind 

The Neurotic Personality. By R. G Gordon, M.D., D.Sc., 
F RC P.Ed. los 6d net 

* Such knowledge as we have on the subject, coupled with well-founded 
speculation and presented with clarity and judgment, is offered to the 
reader in this mterestmg book ’ — Times Literary Supplement ' A most 
excellent book, m which he pleads strongly for a rational viewpoint towards 
the psychoneuroses ’ — Nature 

Problems in Psychopathology. By T. W. Mitchell, M D. 
9s. net. 

‘ A masterly and reasoned summary of Freud's contribution to psychology 
He wntes temperately on a controversial subject ' — Birmingham Post 
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not disappointed m this senes of lectures ’ — Nature 

Religious Conversion. By Sante de Sanctis, Professor of 
Psychology in the Umversity of Rome. 12s. 6d. net. 
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ardinary conversation when a conflict of opinion arises This enquiry into 
the essential implications of everyday discussion is of keen mterest ' — 
Birmingham Post 

Possibility. By Scott Buchanan, los. 6d. net. 

* This is an essay in philosc^hy, remarkably well written and attractive 
Various sorts of posmlality, scientific, imaginative, and “ absolute are 
distinguished In the coarse of arriving at his conclusion the author makes 
many challenging statements which produce a book that many will find 
well worth readmg * — British Journal of Psychology 

The Technique of Controversy. By Boris B. Bogoslovsky. 
X2S. 6d. net. 

■“ We can only say that, m comparison with the orthodox treatise on logic, 
this book makes really profitable and even fascinating reading It is 
fresh and stimulatmg, and is in every respect worthy ^ a place m the 
important senes to which it belongs ‘ — Journal of Education 

The Symbolic Process, and its Integration m Children. By 
John F. Markey, PhD. los. 6d. net. 

' He has collected an interesting senes of statistics on such pomts as the 
composition of the childish vocabulary at vanous ages, the prevalence of 
personal pronouns, and so on His ment is that he insists throughout 
on the social character of the *' symbohc process " ‘ — Times Literary 
Supplement 

The Social Insects : their Origin and Evolution By WtUtam 
Morton Wheeler, Professor of Entomology at Harvard Umversity. 
With 48 plates, 21s. net 

* Wo have read no book [on the subject] which is up to the standard of 
excellence achieved here ’ — Field ' The whole book is so crowded with 
biological facts, satisfymg deductions, and philosophic comparisons that 
it commands attention, and an excellent mdex renders it a valuable book 
of reference ' — Manchester Guardian 

How Animals Find Their Way About. By E. Rahaud, Pro- 
fessor of Experimental Biology in the Umversity of Pans. 
With diagrams, 7s. 6d. net. 

* A charming essay on one of the most mteresting problems in animal 
psychology ’ — Journal of Philosophical Studies ' No biologist or psychol- 
<^t can afford to ignore the cntically exanuned experiments which he 
describes m this book It is an honest attempt to explam mysteries, and 
as such has great value ’ — Manchester Guardian 

Plato's Theory of Ethics : a Study of the Moral Cnterion and 
the Highest Good. By Professor R. C. Lodge. 21s net. 

' A long and systematic treatise covering practically the whole range of 
Plato’s philosophical thought, which yet owes httle to hnguistic exegesis, 
constitutes a remarkable achievement It would be difficult to conceive 
of a work which, withm the same compass, would demonstrate more clearly 
that there is an organic whole justly known as Platonism which is mtemally 
coherent and eternally valuable.' — Times Literary Supplement 
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Contributions to Analytical Psychology. By C. G Jung. 
Dr M«f.,Zunch, author of 'Psychological Types' Translated 
by H. G and Cary F Baynes. i8s net 
' Taken as a whole, the book is extremely important and will further 
consohdate his reputation as the most purely brilliant mvestigator that the 
psycho-analytical movement has produced ’ — Ttmes Literary Supplement 

An Historical Introduction to Modem Psychology. By 
Gardner Murphy, Ph.D. Third Edition, 21s. net. 

• That Dr Murphy should have been able to handle this mass of material 
m an easy and attractive way is a considerable achievement He has read 
widely and accurately, but his erudition is no burden to him His 
summanes are always lively and acute ’ — Ttmes Literary Supplement 

Emotions of Normal People. By Wtlltam Moulton Marston, 
Lecturer m Psychology in Columbia University i8s. net 
‘ He is an American psychologist and neurologist whose work is quite un- 
known in this country He has written an important and daring book, a 
very stimulating book He has thrown down challenges which many may 
consider outrageous ' — Saturday Review 

The Child's Conception of the World. By Jean Ptaget, 
Professor at the Umversity at Geneva. 12s 6d net 
‘ The child-mmd has been largely an untapped region Professor Piaget 
has made a senous and effective drive into this area, and hag succeeded in 
markmg in a considerable outhne of the actual facts They are of mterest 
to all who want to understand children We know of no other source from 
which the same insight can be obtained ’ — Manchester Guardian 

Colour and Colour Theories. By Chnshne Ladd-Frankltn. 
With 9 coloured plates, 12s. 6d. net 

‘ This IS a collection of the various papers in which Mrs Ladd-Franklin has 
sot out her theory of colour-vision — one of the best-known attempts to 
make a consistent story out of this tangle of mysterious phenomena Her 
theory is one of the most ingemous and compr^ensive that has been put 
forward ’ — Ttmes Literary Supplement 

The Psychology of Philosophers. By Alexander Herzberg, 
Ph.D. los. 6d net. 

‘ It has been left for him to expound the points in which the psychology 
[of philosophers] appears to differ both from that of I'komme moyen sensuel 
and from that of men of geruus in other walks of life It may be admitted 
freely that he puts his case with engaging candour ' — Ttmes Literary 
Supplement 

Creative Imagination : Studies in the Psychology of Literature. 
By June E. Downey, Professor of Psychology m tlie Umversity 
of Wyommg. los 6d. net 

‘ This is an altogether delightful book Her psychology is not of the 
dissecting-room t3q>e that destroys what it analyses The author's own 
prose has a high literary quality, while she brings to her subject originality 
and breadth of view ’ — Birmingham Post 
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The Art of Interrogation. By E. R. Hamilton. M.A., B.Sc., 
Lecturer in Education, University College of North Wales. 
Introduction by Professor C. Spearman, F.R S. 7s 6d net 
' His practical advice is of the utmost possible value, and his book is to 
be recommended not only to teachers but to all parents who take any 
interest m the education of their children It sets out first principles with 
lucidity and fairness, and is stimulating ' — Saturday Remew 

The Growth of Reason : a Study of Verbal Activity. By 
Frank Lonmer, Lecturer m Soaal Theory. Wellesley College, 
los. 6d. net. 

‘ A valuable book m which the relation of social to oigamc factors in thought 
development is traced, the argument being that while ammals may live 
well by instinct, and pnmitive commumties by culture patterns, civiliza- 
tion can live well only by symbols and logic ’ — Lancet 

The Trauma of Birth. By Otto Rank. los 6d net 

' His thesis asserts that the neurotic patient is stall shrinking from the pain 
of his own buth This motive of the birth trauma Dr Rank follows in many 
aspects, psychological, medical, and cultural He sees it as the root of 
rehgion, art, and philosophy There can be no doubt of the lUumination 
which Dr Rank’s thesis can cast on the neurotic psyche ’ — Times Literary 
Supplement 

Biological Principles. By J H Woodger, B.Sc., Reader m 
Biol(^ in the University of London 21s net. 

' The task Mr Woodger has undertaken must have been very difficult and 
laborious, but he may be congratulatedon theresult ’ — Manchester Guardian. 
' No biologist who really wi^es to face fundamental problems diould omit 
to road it ’ — Nature 

Principles of Experimental Psychology. By H Pteron, 
Professor at the College de France los. 6d net 
‘ Treating psychology as the science of reactions. Professor Piiron ranges 
over the whole field in a masterly r^sum^ We do not know of any general 
work on the subject which is so completely modem m its outlook As an 
mtroduction to the whole subject his book appears to us very valuable ' 
Times Literary Supplement 

The Statistical Method in Economics and Political Science. 
By P Sargant Florence, M.A , Ph.D , Professor of Commerce 
m the Umversity of Birmmgham. 25s. net. 

‘ It sums up the work of all the best authonties, but most of it is the author’s 
own, IS fre^, original, stimulating, and written m that lucid style that one 
has been led to expect from him Its breadth and thoroughness are 
remarkable, for it is very much more than a mere text-book on statistical 
method ' — Nature 

Human Speech- By Sir Richard Paget, Bt., FJnst.P. With 
numerous illustrations. 25s. net. 

* There is a umqne fascination about a really original piece of research 'The 
process of detecting one of Nature’s secrets constitutes an adventure of the 
nuud almost as thnlhng to read as to eKperJence It is such an adventure 
that Sir Richard Paget describes ’The gist of the theory is that speech 
is a gesture of die month, and more especially of the tongue We feel that 
we can hardly praise it too highly ' — Times Literary Supplement 
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The Foundations of Geometry and Induction. By Jean 
Ntcod Introduction by Bertrand Russell, F.R.S. i6s. net. 
' Anyone on first reading these two essa3rs might be tempted to underrate 
them, but further study would show him his rniatake, and convince him that 
the death of their author at the age of thirty has been a most senons loss 
to modem philosophy ’ — Journal of Philosophical Studies 

Pleasure and Instinct : a Study in the Psychology of Human 
Action By A H B. Alien. 12s 6d net. 

' An eminently dear and readable monograph on the much-discussed 
problem of the nature of pleasure and nnpleasure Since this work 
amplifies some of the most important aspects of general psychology, the 
student will find it useful to read m conjunction with his text-book ' — 
British Medical Journal 

History of Chinese Political Thought, duni^ the early Tsin 
Period By Liang Chi-Chao. With 2 portraits, los 6d net 
‘ For all his wide knowledge of non-Ounese pohtical s^tems and the breadth 
of his own opimons, he remained at hei^ a Confucianist Amidst the 
drums and trumpets of the professional politicians, this great scholar’s 
exposition of the pohtical foundations of the oldest civiluation m the world 
comes hke the deep note of some ancient temple beU ' — Tunes Literary 
Supplement 

Five Types of Ethical Theory. By C. D Broad, Lttt D , 
Lecturer at Trinity College, Cmnbridge i6s net. 

‘ A book on ethics by Dr Broad is bound to be welcome to all lovers of clear 
thought There is no branch of philosophical study which stands more m 
need of the special gifts which mark all his writings, great analytical acumen, 
eminent lucidity of thought and statement, serene detachment from 
irrelevant preju^ces ’ — Mind 

The Nature of Life. By Eugenio Rtgnano, Professor of 
Philosophy in the University of Milan. 7s 6d net 
‘ In this learned and arresting study he has elaborated the arguments of 
those biologists who have seen m the activities of the simplest organisms 
purposive movements inspired by trial and error and foreshadowing the 
leasomng powers of the higher animals and man It is this purposiveness 
of life which distmguisbes it from all the morgamc processes ’ — New 
Statesman 

The Mental Development of the Child. By Karl Buhler, 
Professor in the University of Vienna. 8s. 6d. net 
‘ Though his mam theme is mental development, he snpphes a chapter on 
physical development which will be found extremely useful The author 
shows clearly how the child makes progress from its primitive state to 
those activities peculiar to man such as speech, thought, play, drawmg, and 
social behaviour The book is a very good one ’ — Journal of Education 

The Child’s Conception of Physical Causality. By Jean 
Piaget, Professor at the University of Geneva. 12s net 
‘ Develops further his valuable work Here he endeavours to arrive at 
some idea of the child's notions of the reasons behmd movement, and hence 
to consider its primitive system of physics His results are likely to prove 
useful m the study of Ihe psychological history of the human race, and m 
the understanding of primitive peoples, as well as that of the child His 
method is admirable ' — Saturday Eeotew 
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Eidetic Imagery, and the Typological Method. By E. R. 

Jaensch, Professor in the University of Marbui^. 7s. 6d. net. 
The first authoritative statement of the results of the invesbgation of 
subjective optical images and their projection, a subject which has both a 
high practical and a high theoretical importance 

The Laws of Feeling. By F. Paulhan Translated by C. K. 
Ogden los. 6d net 

During the past ten years the attention both of psychologists and of the 
pubhc has been concentrated on the challenge of psycho-analysis and 
behaviourism, to the neglect of the less spectacular contributions of the 
French school The importance of the pioneer work of Ribot and Binet 
has long been recognized, but that of Paulhan is comparatively unknown 
This is a profound study of the subtler forms of emotion and a description of 
feelmg as an imperfection of the personahty, discussed with a wealth of 
descriptive detail 

The Psychology of Intelligence and Will. By H G Wyatt. 
About I2S. 6d. net 

To educate, the author claims, the teacher must know how to tram mtelU- 
gence, how to regulate passion, and therefore how to develop and strengthen 
will Psychology has neglected these most important problems, and it is 
in the hopes of reaching a conclusion on these points that the present 
volume has been written 

The Concentric Method, in the Diagnosis of the Psycho- 
neurotic. By M Latgnel-Lavasttne, Associate-Professor of 
the Pans Medical Faculty Illustrated About los 6d net. 

Proceeds from the psychological factor to the ‘ morbific kernel ' of every 
psychoneurotic state A practical book, for medical men, educatiomsts. 
and psychologists 
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NEARLY READY 

Integrative Psychology : a Study of Unit Response By 
Wttitam M. Marston, C. Ddy Ktng, and Ehzabeth H. Marston 
About 21S net. 

This book offers a new and wholly objective basis for systematic treatment 
of psychology as a physical scimice It attempts to show, on scientific 
gnmds, that human bemgs possess the abihty to free themselves from 
environmental control and use environment for selective self-development. 

The Foundations of Mathematics and other logical Essays 
By F. P. Ramsey, M A , Lecturer in Mathematics in the 
University of Cambndge. Edited by R, B BrattJtteaite, 
Fellow of King's College, Cambridge. Preface by G E ilfoore, 
Liu D , Professor of Mental Philosophy and Logic in the 
University of Cambridge. About 15s net 
Collected papers on mathematics, logic, and economics, by a scholar whose 
recent death depnved Cambndge of one of its profoundest thinkers 

Outlines of the History of Greek Philosophy. By 

E Zdler The Thirteenth Edition completely revised by Dr. 
W. Nestle About 12s 6d net. 

A new and up-to-date edition of this standard work Contents include The 
Pne-Socratic Philosophy (Pythagoreans, Eleatics, Sophists, etc ) , Attic 
Philosophy (Socrates. Plato, and Aristotle) , Hellenistic Philosophy 
(Stoics, Epicureans, Sceptics, Eclectics) , Philosophy of the Roman Empire 
(Revival of Old Schools, Neo-PIatomsm) 

The Primitive Mind and Modem Civilization. By 

Charles R Aldnch Introduction by B Maltnowski, PTofessor 
of Anthropology m the Umveraty of London About los 6d. 
net 

Apphes the findings of the Zurich school to the explanation of cultural 
phenomena among both savage and civilized people, and develops the theory 
that the gregarious instinct is the most potent formative force m the develop- 
ment of society 

The Philosophy of the Unconscious. By E von Hartmann. 

Complete m one volume About 15s. net 

A new edition of this standard work, with a historical introduction. 




i8 International Library of Psychology 


VOLUMES IN PREPARATION 


* Classified Index ) 


Ethical Relativity 
The Mind as an Oi;gamsm 
The Spirit of Language in Civilization 
Psychological Optics 
Learning and the Living System 
Theories of Gestalt 


Ammal Behaviour 
The Psychology of Insects 
The Theory of Legislation 
On Ficbons 
Colour-Harmony 
The Theory of Hearing 
Gestalt 

Theory of Medical Diagnosis F G. Croohshanh, M D., F R C P 
Language as Symbol and as Expression . £ Sapur 


Edward Westermarck 
E. MtUer 
K VossUr 
Professor D Me L Purdy 
. Professor George Humphrey 
Bruno Petermann 
F B Kirkman 
Professor H Munro Fox 
. J. G. Myers 
Jeremy Bentham 
Jeremy Beniham 
C K Ogden and James Wood 
H Hartndge, D Sc. 
K. Koffka 


Psychology of Kinship 
So^ Biology . 

The Philosophy of Law 
The Psychology of Mathematics 
Mathematics for Philosophers 
The Psychology of Myths . 

The Psychology of Music 
P^chology of Primitive Peoples 
Development of Chmese Thought 


Malinowski, D Sc. 
Professor M Ginsberg, D Lit, 
A . L. Goodhart 
. E R. Hamilton 

. G. H. Hardy. F R S. 
G Elliot Smith, F RS 
Edward J. Dent 
. B. Malinowski, D.Sc. 

Hu Skih 










